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1.0 INTRODUCTION

Fursuant to a unilateral Administrative Order issued by the United States Environmental Protection Agency (USEPA)
on July 20, 2010, Apex Oil Company, Inc. (Apex) completed additional light non-aqueous phase liquid (LNAPL)
recovery pilot testing within Area A of the Hartford Petroleum Release Site (Hartford Site). Area A includes a small
portion of the Hartford Site located on North Olive Street between East Forest and East Elm Streets, and does not
extend beyond the rights-of-way for the Norfolk and Western, Union Pacific, Kansas City Southern, and Norfolk

‘Southern Railroads (Figure 1). The most recent pilot testing activities under this order involved focused groundwater

pumping at a rate of up to 320 gallons per minute (gpm) during unconfined groundwater conditions (groundwater

generally below 400 feet above mean sea level [fi-amsl] beneath Area A).

Initially, focused pumping began on March 8, 2014 but was discontinued prior to completion of the test on April 2,
2014 due to several significant rainfall events resulting in nearly four inches of precipitation over a three-day period. In
accordance with groundwater elevation triggers, focused pumping was resumed on January 9, 2015 and continued
through March 10, 2015. Prior to each of the focused pumping events, infrastructure for groundwater extraction and
treatment, as well as LNAPL recovery and storage were installed within Area A. The pilot test infrastructure, as well
as operation, maintenance, and monitoring activities are described in the Final Light Non-Aqueous Phase Liguid
Recovery Pilot Test Work Plan Addendum (Trihydro 2013a). A summary of the 2014 partial pilot test results were
described within the Final Additional Light Non-Aqueous Phase Liquid Recovery Partial Pilot Test Summary Report
(Trihydro 2014b). This report provides a summary of the resumed pilot test completed in the first quarter of 2015.

1.1 BACKGROUND

The Dual Optimal LNAPL Response (DOLR) conceptual model was developed (H2A 2006) to explain the occurrence
and potential recoverability of LNAPL under various hydraulic conditions. The DOLR model applies to the LNAPL
present in the Main Sand stratum, where the water table periodically transitions from unconfined to confined
conditions. The DOLR model might also be applicable to shallower permeable strata such as the Rand and Main Silt,
where LNAPL transitions between unconfined and confined conditions. However, as described in the Revised LNAPL
Component to the Conceptual Site Mode! (Trihydro 2014a), LNAPL is detected infrequently in monitoring locations
screened within these strata, suggesting that the fraction of total LNAPL that is potentially mobile and recoverable is
relatively low. Therefore, the DOLR model is most useful in conceptualizing LNAPL recovery within the Main Sand,
where the majority of LNAPL appears to be present beneath the Hartford Site (Trihydro 2014a).

LNAPL, when present, shares available pore space between sediment grains with water and air. In order for LNAPL to

be mobile and recoverable, it needs to be continuous or connected within the pore spaces. Within the saturated zone,

T
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where the pore spaces are primarily filled with water, LNAPL. is generally present as less connected globules within the
smaller pore spaces (2-phase conditions), That is, while some of the LNAPL might be connected and potentially
capable of mobilizing to a well, much of it is often present as separate ganglia due to the majority of pore space being
filled with water. Within the capillary fringe and vadose zone where water content is lower and air is also present

(3 phase conditions), LNAPL tends to be more connected within the larger pore spaces. Put another way, LNAPL
residual saturation can vary depending on whether 2-phase or 3-phase conditions are present (Charbeneau 2007).

When LNAPL saturations are high and/or water saturations are low, LNAPL is better connected and therefore
potentially mobile (i.e., the LNAPL is above the residual saturation). LNAPL preferentially moves within coarse-
grained sediments such as sand and gravel (i.¢., lower pore entry pressure), and is less able to migrate through fine-

grained sediments such as silt and clay (assuming similar water content within the pore space).

1.1.1 LNAPL RECOVERABILITY UNDER CONFINED CONDITIONS
The first part of the DOLR model states that under confining conditions (created when groundwater within the Main
Sand stratum intercepts and is forced against overlying finer-grained stratum), hydrostatic forces drive LNAPL into
wells that behave essentially as pressure relief points. This is schematically depicted in the first panel on Figure 2. As
the water table rises, some LNAPL in the smear zone also rises within connected pore spaces between the
coarse-grained sediments and eventually contacts the bottom of the overlying fine-grained stratum. Increases in the
piezometric surface are directly proportional to increasing LNAPL thicknesses, as the LNAPL remains confined
against the overlying fine-grained stratum and unable to displace water from the smalier pore spaces. Although the
LNAPL 15 unable to move any further vertically, it is able to move-latera]]y along the contact of the coarser Main Sand
and overlying fine-grained siratum. This potential for lateral movement is limited under these confined conditions
because any portion of the pore space not occupied by LNAPL tends to be filled with water (2-phase conditions). Still,
if a well is screened across the contact of the confining stratum and the Main Sand, some fraction of LNAPL can move
laterally into the well. Such a condition could mean relatively high initial LNAPL recoverability from the well if
mobile LNAPL can collect at the base of the confining layer and water in the well does not exert a significant
backpressure. However, under this condition the “mass of available maobile LNAPL is minimal since much of the
LNAPL mass is trapped underneath this high water table” (p. 59 of Appendix E within the Active LNAPL Recovery
System 90% Design Report [Clayton 2006]). As LNAPL is removed from the formation adjacent to the well, LNAPL
saturations may decrease as water saturations increase, resulting in reduced recoverability. Only if LNAPL in the
vicinity of the recovery well remains above residual saturations (i.e., has sufficient connectivity in this 2-phase

condition) would recovery remain sustainable.

R M - SRR S o 3 A 1+
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1.1.11 PILOT TESTING IN AREA A UNDER CONFINED CONDIT\'IONS
Pilot testing of LNAPL recoverability under confining conditions was performed by WSP Environmental & Energy
(WSP) in Area A between October 2011 and January 2012 (the WSP pilot test} with the primary objective of
evaluating previously selected technologies for LNAPL recovery including soil vapor extraction (SVE), multiphase
extraction (MPE), and dual phase extraction (DPE). As described in the Light Non-Aqueous Phase Liguid Recovery
Pilot Test Interim Report (W SP 2012), groundwater and LNAPL were confined within the test well MPE-A001
throughout most of the WSP pilot test. Well MPE-A001 is located in Area A and screened across the top of the Main
Sand Stratum. Immediately prior to testing, the LNAPL thickness in well MPE-AQ01 was 3.24 feet, greater than that
typically observed in this well under unconfined conditions, which is consistent with exaggerated LNAPL thicknesses

observed in many of the wells under confined conditions across the Hartford Site (Trihydro 20!4a).

The LNAPL-water interface was present within the screened interval of the well. However, once a vacuum was
induced on well MPE-A00I to evaluate SVE, the screened interval became submerged (also referred to as occludéd).
MPE was tested on November 7 through November 10, 2011. A drop tube was placed in the well with an applied
vacuum for three hours the first day and nearly continuous thereafter. The drop tube diameter and elevation were
varied during the testing, and airflow ranged from 13 standard cubic feet per minute (scfm) to 85 scfin. The applied
vacuum achieved removal of fluids from well MPE-A001 with a maximum drawdown of 2.2 feet, but did not lower the
fluid levels to below the top of the screen. Although an exaggerated LNAPL thickness was measured prior to testing,
no measurable LNAPL recovery was achieved during the test. Instead, approximately 6,900 gallons of groundwater

were extracted.

Pilot testing of DPE was planned, but based on the lack of significant drawdown during pilot testing of MPE, a
pumping test was performed instead to assess achievable drawdown within the test well. Following a step test, a
constant rate pump test was conducted at 20 gpm for 6.5 hours. Approximately 9 feet of drawdown was observed in
the test well, exposing approximately 8 feet of the well screen. However, the LNAPL. thickness in the well decreased
from 2.89 feet to 0.14 feet during the pump test. Fiuid level monitoring within the nearby wells indicated some
influence within 50 feet of the test well, but LNAPL thicknesses did not increase in any of the surrounding wells during

the pump test.

Overall, the pilot test resulted in no measureable LNAPL recovery using MPE, and insufficient drawdown in the well
to expose the screen. Additionally, groundwater pumping did not affect LNAPL thickness in the test or nearby

monttoring wells over the 6.5-hour pump test duration. The resuits suggested that MPE is not sufficient to achieve

LNAPL recovery in Area A under confined conditions.
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However, transmissivity testing conducted in October 2011 during confined conditions and in January 2012 during
unconfined conditions indicated an increase in transmissivity from 0.0005 and 0.04 square feet per day to 0.02 and
.09 square feet per day, respectively. The increase in transmissivity, observed as the ambient water table decreased,
suggested that pumping under unconfined conditions might be a viable approach for additional LNAPL recovery in
Area A.

1.1.2 LNAPL RECOVERABILITY UNDER UNCONFINED CONDITIONS
The second part of the DOLR model states that under unconfined conditions, LNAPL can vertically drain from the
coarse-sediments within the Main Sand as the water table falls below the confining strata. Under intermediate
unconfined conditions (i.e., when the aquifer is unconfined but the water table is stil} relatively high), LNAPL
thicknesses in wells can be relatively low because the confining pressure is no longer present and “much of the LNAPL
is still submerged and entrapped under the water table™ (p. 60 of Appendix E within the Active LNAPL Recovery
Svstem 90% Design Report [Clayton 2006]). A small fraction of available LNAPL will subsequently accumulate above

the water table, as depicted in the second panel on Figure 2.

If the water table decreases further, “much of the submerged residual LNAPL drains from the Main Sand, (and) larger
volumes of mobile LNAPL are available to accumulate in wells” (p. 60 of Appendix E within the Active LNAPL
Recovery System 90% Design Report [Clayton 2006]). Under this model, the further the water table falls, the more
LNAPL drains and accumulates near the water table and LNAPL could move laterally more easily within the Main
Sand. If the screen interval within a well intersects the mobile LNAPL interval and the water table is sufficiently low
for a sustained period, LNAPL could enter it and have an elevation that is consistent with the vertical interval of
recoverable LNAPL in the formation (i.e., no exaggerated thickness). As shown on the third panel on Figure 2,
sustained LNAPL recovery may be attainable under these lower water table conditions due to a larger mass of mobile
LNAPL present under 3 phase conditions (i.e., unsubmerged) and therefore potentially recoverable. Historical
recovery modeling performed using soil cores collected in Area A has ignored LNAPL that is typically submerged in
the Main Sand stratum (Trihydro 2014a). In addition, pilot testing using an approach to expose mobile LNAPL that is
typically submerged had not been performed at the Hartford Site and remained a data gap with respect to

recoverability.

1.2 PURPOSE

As described in the Final Light Non-Aqueous Phase Liquid Recovery Pilot Test Work Plan Addendum (Trihydro
2013a), the purpose of the additional pilot test was to enhance exposure of the LNAPL smear zone within the Main
Sand stratum, located between 385 and 400 ft-amsl (approximately 30 to 45 feet below ground surface [fi-bgs]) in

Area A. Tt was anticipated that exposing deeper portions of the smear zone could increase LNAPL transmissivity and
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mobility; therefore, enhancing recovery of LNAPL in Area A, Exposing the deeper portions of the smear zone could

also facilitate increased vapor recovery and smear zone mass depletion through the existing SVE system. The pilot test

~ was designed to evaluate the extent to which focused pumping could: (1) sustain unconfined conditions, (2) expose

additional portions of the smear zone, and (3} allow recovery of mobile LNAPL and volatile petroleum hydrocarbons
present in the Main Sand stratum beneath Area A. The remainder of this report is organized into the following

sections:

»  Section 2.0 — Describes the design and installation of the infrastructure necessary 1o complete the resumed pilot test
in Area A of the Hartford Site.

»  Section 3.0 — Discusses the operations and maintenance of the temporary groundwater treatment system, including

start-up and shutdown, as well as compliance monitoring results.

*  Section 4.0 — Provides an analysis of the resumed pilot test results including evaluation of hydraulic conditions,

vapor phase mass recovery, and dissolved phase conditions beneath Area A.

+  Sectiori 5.0 - Includes an evaluation of the effectiveness of focused pumping, LNAPL recoverability, and a

conceptual framework for future pilot testing and multiphase remedy design.

3 T
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2.0 PILOT TEST INFRASTRUCTURE

Prior to re-initiating focused pumping, additional infrastructure was installed by Apex in Area A of the Hartford Site.
A detailed summary of the infrastructure installed prior to the partial pi]of test (e.g., groundwater production well,
LNAPL recovery well, and discharge conveyance line to the Village of Hartford combined sewer system) was provided
within the Additional Light Non-Aqueous Phase Liquid Recovery Partial Pilot Test Summary Report (Trihydro 2014a).
Additional infrastructure installed and constructed to support the resumed pilot test {e.g., piezometers, temporary
groundwater treatment system, LNAPL collection system) conducted in the first quarter of 2015 1s provided in this

section.

21 PIEZOMETER INSTALLATION

Three 2-inch diameter groundwater piezometers (PZ-01, PZ-02, and PZ-03) were installed to: (1) estimate LNAPL
saturations in soil present in the smear zone in the vicinity of groundwater production well HPW-01 and LNAPL
-recovery well HLRW-01 and (2) evaluate drawdown and hydraulic response within the Main Sand during focused
pumping. The three piezometers were installed within 10 feet of groundwater production well HPW-01 and LNAPL
recovery well HLRW-01 (Figure 1) by Roberts Environmental Drilling, Inc. between October 27 and 29, 2014. A
6-inch diameter boring was installed using a hollow stem drilling methodology to a total depth of 45 fi-bgs at the three
piezometer locations. Continuous cores were collected from each boring, logged by a geologist, and field screened for
total organic vapors to the total depth. Soil samples were collected from select intervals within the LNAPL smear zone
in the Main Sand stratum and submitted for laboratory analysis. A description of the lithology recorded during
installation of the borings is provided in Section 2.1.1 and a summary of the soil analytical results is included in

Section 2.1.2.

Following installation of each boring, 2-inch diameter, 0.010-inch continuously slotted, polyvinyl chloride (PVC)
screen was installed across the upper portion of the Main Sand stratum (coincident with the smear zone) from
approximately 30 to 45 ft-bgs, and 2-inch blank PVC casing was installed from 30 ft-bgs to approximately (.5 ft-bgs.
Sections of screen and casing were connected via flush threaded joints. A No. 10/20 sand filter pack was then placed
within the annulus of the boring from approximately 25 to 45 ft-bgs. A 5-feet thick bentonite seal was placed from the
top of the sand pack to approximately 20 ft-bgs. The bentonite seal was installed and hydrated in 6-inch lifts. A

95% concrete and 5% bentonite grout was emplaced from the top of the seal to approximately 1 fi-bgs. The

piezometers were completed within 18-inch flush mounted, traffic rated vaults set into an approximate 6-inch thick

concrete pad. The construction diagrams for the three piezometers installed in Area A are provided in Appendix A,
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On October 30, 2014, each of the newly installed piezometers was developed by first bailing out any sediments, which
accumulated during installation and then overpumping the well at a maximum rate of 10 gpm. That same day, LNAPL
recovery well HLRW-01 was redeveloped by overpumping the screened portion of the well at a maximum pumping
rate of 100 gpm. Approximately 2,500 gallons of groundwater were pumped from the newly instailed piezometers and
LNAPL recovery well and stored within a steel frac tank temporarily located at 309 North Clive Street. Following
characterization, the groundwater was removed by Environmental Management Alternatives, Inc. and treated at the

Bissell Point Wastewater Treatment Plant, which is managed by the Metropolitan St. Louis Sewer District.

2.1.1 LITHOLOGY
The lithology recorded during the installation of the three piezometers was generally consistent with one another, as
well as previous borings installed in Area A, consisting of alternating fine-grained alluvial deposits of clay and silt
separating coarser grained hydrostratigraphic units. Specifically, the A Clay was present from ground surface to
approximately 11 ft-bgs and consists of moderate to low plasticity silts and clays. The North Olive stratum, composed
primarily of fine-grained sand with silt, underlies the A Clay and is located from approximately 11 to 15 ft-bgs. The
B Clay present from approximately 15 to 19 fi-bgs is comprised of high plasticity silts and clays. The Rand stratum,
composed of fine sands and silt, is present between approximately 19 and 24 fi-bgs. The C Clay situated at
approximately 24 to 29 fi-bgs separates the Rand and Main Sand strata. The C Clay is composed of dense, low
plasticity clays. The Main Sand stratum is present from 29 fi-bgs to the total depth of the boring. The Main Sand

primarily consists of fine- to medium-grained, well-sorted sands with lenses of coarse-grained sands and gravels.

2.1.2 SOIL QUALITY ANALYTICAL RESULTS
During installation of each boring, soil samples were collected from four intervals (28-29 fi-bgs, 31-32 ft-bgs,
35-36 fi-bgs, and 40-41 fi-bgs) across the smear zone present in the Main Sand stratum. Soil samples were submitted
for laboratory analysis of volatile petroleum related constituents (USEPA Method 8260), semivolatile petroleum related
constituents (USEPA 8270), total petroleum hydrocarbons reported as diesel range and gasoline range organics
(USEPA Method 8015), and geophysical properties including moisture content and bulk density. A summary of the
analytical results for the soil samples collected during installation of the piezometers is provided in Tables la through

1d and the laboratory analytical report is included in Appendix B.

The analytical results indicate that LNAPL present in soil consists of elevated concentrations of benzene, ethylbenzene,
toluene, xytenes, heptane, hexane, and trimethylbenzene isomers. Semivolatile petroleum hydrocarbons were detected
at lower concentrations and primarily composed of naphthalene and 2-methylnaphthalene. The highest concentrations

of volatile and semivolatile petroleum related constituents, as well as total petroleum hydrocarbons reported as diesel

Trl-l?d’m C_

2-2 M:\0to BV il CotHartford\Project Docs\LNAPLRecov\Reporis\201508_LNAPL RecoveryPilotTestContnuaton_Drafi\1-Textl201609_Draft-PilotTestContinuation_RPT.docx

e e . e T wva--..._,.-.[-_.,
U P YT N W PO Y Oy L . - - .. o [

-
- o

.

~ ]

r
3

- =

]

,_

)

,

i

|——

=1
J

r

)
)

()



printed 07/21/2016 2:09PM by Dave.Gambach p. 15/99

range and gasoli_ne range organics varied across the three borings. Within the soil core collected from piezometer
PZ-01, the highest concentrations of petroleum related constituents were observed in the upper portions of the smear
zone; whereas, in soil cores collected from piezometers PZ-02 and PZ-03 the highest concentrations occurred in the
lower and the middle portions of the smear zone, respectively. The laboratory analytical results combined with the
close proximity of the three piezometers (less than 10 feet) indicate a highly variable LNAPL distribution within the

smear zone beneath Area A.

In addition, the total petroleum hydrocarbons reported as diesel range and gasoline range organics were used to
estimate the saturation of LNAPL in soil using the following equation (API 2006, Hawthorne 2012):

pp X 1076
sn = Crpp X opn
Where:
S, = LNAPL Saturation (grams)
Cren = Concentration of total petroleum hydrocarbons reported as diesel and gasoline range organics (milligram
per kilogram) |
Db = Soil bulk density (grams per cubic centimeter)
Pn = LNAPL density (grams per cubic centimeter)
2 = total porosity (cubic centimeter per cubic centimeter)

LNAPL saturation estimates for the four soil samples collected from the three borings installed in Area A in October
2014 are provided as Table 2. The saturation estimates for individual samples ranged from 0.31 to 9.04%. The average
LNAPL saturation within the upper, middle, and lower portions of the smear zone ranged from 1.79 to 3.69%, with an
overall saturation across the smear zone of 2.72%. These estimates are generally below saturations that might be
indicative of mobile LNAPL within sands and gravels, similar to the alluvial deposits that make up the Main Sand
stratumn.

In general, LNAPL saturation estimated from total petroleum hydrocarbon concentrations in soil tend to be more
accurate with increasing concentrations of gasoline and diesel range organics, with a suggested lower limit of
5,000 milligrams per kilogram (Hawthorne 2012), As summarized on Table 2, the concentration of total petroleum
hydrecarbons reported as diesel and gasoline range organics are similar or below this suggested lower limit.
Furthermore, the saturation estimates tend to be more accurate for LNAPL composed predominantly of stable

constituents, or in other words, LNAPL with a low mole fraction of volatile and soluble constituents (Hawthomne 2012).

Tibegi
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The soil and groundwater analytical results (discussed in Section 4.6) collected in Area A indicate that LNAPL is

composed of a high mole fraction of both soluble and volatile constituents.

In addition, LNAPL saturation cstimates have a strong correlation with the total porosity. The LNAPL saturation
estimates presented on Table 2 were calculated using total porosity reported from depth discrete intervals within an
intact soil core collected from soil boring HCSB-01 in September 2005. The 2005 porosity measuraments from the
intact soil core were reported between 37 and 45% across the smear zone in this portion of Area A. For comparison,
total porosity of the non-intact soil samples collected during installation of the piezometets in October 2014 was
calculated using the moisture content and bulk density reported by the laboratory (Table 1d). These estimates of total
porosity for the non-intact soil samples ranged from 16.9 10 34.7%, with an average moisture content of 25.2%. It
appears that some portion of fluid (LNAPL and groundwater) drained from the soil, which likely occurred when:

(1) the cores were extracted from the borings during installation, (2} soil samples were collected by the geologist, and
(3) aliquots of soil were extracted and prepared for analysis by the laboratory. If the porosity estimates for the
non-intact soil samples collected during installation of the piezometers is substituted for the depth specific porosity
measurements reported from soil boring HCSB-01, then the range of average LNAPL saturations increases to between

3.29 and 7.32%, with an overall saturation of 4.53% across the smear zone.

Each of these factors (relatively low concentrations of total petroleum hydrocarbons, elevated concentrations of volatile
and soluble constituents, as well as fluid loss during sample collection and analysis) may contribute to a low bias in the
LNAPL saturation estimates presented herein. Despite these limitations, these LNAPL saturation estimates may
represent an important consideration when evaluating the additional LNAPL recovery pilot test results and designing a

multiphase remedial framework for the Hartford Site.

2.2 GROUNDWATER RECOVERY AND TEMPORARY TREATMENT SYSTEM

Similar to the partial pilot test performed in 2014, a 6-inch diameter, 15-horsepower submersible pump (Grundfos
3008) was used with 4-inch galvanized steel threaded riser pipe to recover groundwater from production well HPW-01.
The submersible pump was connected to a variable frequency drive (VFD) installed within the master control panel.
The VFD allowed adjustments to the pumping rates needed to complete the short-term step test (Section 4.2). The
pump had a nominal flow rate of 300 gpm, and the pump intake was set within the sump of the production well, below
the screened interval, at approximately 70.5 ft-bgs (360.4 fi-amsl). A pressure transducer was attached to the riser pipe
at approximately 51 fi-bgs to monitor groundwater levels during the step test and focused pumping. Four-inch
diameter flexible hoses with cam and groove fittings affixed to the riser pipe conveyed water from groundwater

production well HPW-01 to the temporary groundwater treatment system.

2-4 M:\OtcB\ApexOiICa\HartfordProject DocsILNAPLRecoviReperts\20 1509_LNAPLRecoveryPitotTestContinuation_Draft\1-Texi\201509_Dvaft-PilofTestContinuation_RPT.dock

L

B

ra
L

-

£ .3

- -

£ 3

£ )



pri

fted 07/21/2016 2:09PM by Dave.Gambach p. 17/99

As shown conceptually on Figure 2 and in életail on Figure 3, recovered groundwater from the production well was first
transferred into a 21,000-gallon frac tank. This first frac tank allowed settling of entrained sediments in the recovered
groundwater. A transfer pump (Goulds 3656-M) conveyed the groundwater from this first frac tank to a second
21,000-gallon frac tank to promote additional settling of sediments. An additional transfer pump (Goulds 3656-S)
moved recovered water from the second frac tank into a series of four 10-micron bag filters to capture any remaining
suspended particulates. Following filtration, groundwater was conveyed through a series of two 10,000-pound vessels

containing granular activated carbon (GAC) to adsorb dissolved phase petroleum related constituents.

In order to conduct compliance monitoring of the treatment system effectiveness (described in Section 3.4), three
sample ports were installed. The first sample port (SP-00) was installed after the final bag filter to allow collection of
an untreated (influent) groundwater sample. Two additional sample ports (SP-01 and SP-02) were installed at the base
of each treatment vessel to assess breakthrough of dissolved phasé constituents through the primary GAC vessel and
prior to discharge to the Village of Hartford combined sewer system (CSS). The second sample port, SP-02, was
monitored to ensure treated groundwater was below the Illinois Environmental Protection Agency (lllinois EPA)
Division of Water, Village of Hartford CSS, and Wood River Wastewater Treatment Plan (WRWTP) permitted

effluent limits.

As required by the Illinois EPA Division of Water, a photoionization detector {PID) was installed at the point of
connection between the discharge line and the 21-inch sewer main beneath North Market Avenue. The PID was
installed to measure the percent of the lower explosion limit (%LEL) in the headspace of the treatéd water being
discharged into the sewer main. The results of the PID were displayed on the master control panel located at 311 North
Olive Street, and the treatment system was configured to shut down in the event that the LEL exceeded 10% in the

headspace of the sewer main.

2.3 LNAPL RECOVERY AND STORAGE

Two Clean Earth Technology, Inc. Magnum Spill Busters™ were installed within LNAPL recovery well HLRW-01 to
extract and convey LNAPL to the storage tanks located south of 309 North Olive Street, The Spill Buster skimmer
pumps employ an auto-seeking device that éutomatically adjusts the pump intake to the elevation of the LNAPL-water
interface as it fluctuates. As shown on Figure 3, two 1,000 gallon, double-walled storage tanks (Modemn Welding
Company Ultra Lube Cube®, which provide UL-listed integral secondary containment) were positioned within the
wooden privacy fence south of 309 North Olive Street and installed in accordance with Illinois State Fire Marshal
requirements (e.g., appropriate offset distances from structures anci roadways}. The LNAPL storage tanks were
inspected on March 6, 2014 by the Village of Hartford Fire Chief.
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3.0 TREATMENT SYSTEM OPERATIONS, MIAINTENANCE,
AND MONITORING

Between December 30, 2014 and January 2, 2015, the temporary groundwater treatment system components were
mobilized and positioned onto the gravel pad that was placed to the north of 309 North Olive Street. Transducers were
installed within the frac tank, weir tank, and treatment vessels and the final electrical connections were made from the
control panels to the submersible pump, transfer pumps, and transducers. In addition, the Spill Buster skimmer pumps
were installed within LNAPL recovery well HLRW-01, high level switches were installed in the LNAPL storage tanks,
and the plumbing and electrical connections were completed between the control panel, recovery well, and LNAPL
storage area. Finally, temporary plumbing connections were completed between the submersible pumnp and treatment
system components. On December 31, 2014, the first batch of groundwater was exiracted and treated to determine the
effectiveness of the temporary groundwater treatment system prior to discharging water into the Village of Hartford
CSS and eventually the WRWTP.

3.1 AGREEMENTS AND PERMITS

A September 16, 2013 agreement with the City of Wood River described the purpose and duration of the pilot test,
rates of groundwater extraction during focused pumping, treatment of the extracted groundwater, compliance-
monitoring of the temporary treatment system, and triggers for discontinuing the focused pumping pilot test. In
addition, this agreement established user rates for treatment of water at the WRWTP. On October 9, 2014, an
amendment to the agreement was executed, allowing Apex to resume fhe pilot test, as well as increase the maximum

flow rate from 300 gpm to 350 gpm during focused pumping.

A separate agreement with the Village of Hartford dated September 24, 2013, established prior to the commencement
of construction activities, consented to the installation of the treatment system infrastructure including a 6-inch pipeline
and provided access to the rights of way maintained by the Village of Hartford. This agreement also established
operational limits for focused pumping (i.e., duration and shutdown criteria), as well as payment terms for discharging
treated water into the Village of Hartford CSS. In an October 23, 2013 addendum to this agreement, the Village of
Hartford provided Apex a permanent easement for the discharge line with specific provisions for reverting line
ownership back to the Village of Hartford under certain circumstances. An additional amendment dated September 24,
2014 allowed Apex to resume the additional LNAPL recovery pilot test in Area A at an increased flow rate of 350 gpm.
In order to accommodate the increased discharge rate, Apex agreed to install a real-time remote fluid level transducer
and telemetry system within the combined sewer overflow weir near the intersection of Old St. Louis Road and West

Hawthome Strect. The remote monitoring equipment provided an early wamning to prevent fluids in the Village of
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Hartford sewer system (including sewage, storm water, and treated groundwater) from discharging directly into the
Mississippi River (referred to as a combined sewer overflow event). Furthermore, within this amendment, Apex
assumed sole responsibility of payment and fines levied against the Village of Hartford should a combined sewer

overflow event occur during the resumed pilot test in Area A.

In addition, the Village of Hartford and City of Wood River provided consent to resume pilot test activities by signing
the Application for Permit of Canstruction/Qperation Approval (Application) dated November 17, 2014. The
Application requested minor modifications to Permit No. 2014-EE-58312 issued by the Illinois EPA Division of Water
on January 23, 2014, including an increase in the maximum pumping rate from 300 to 350 gpm, changes in the
groundwater treatment infrastructure, and performing real-time monitoring of fluid levels within the Village of
Hartford combined sewer overflow weir. The requested minor modifications were granted by the Illinois EPA Division
of Water via issuance of Permit No. 2014-EE-58312-1 on February 10, 2015. A copy of the modified permit is
provided in Appendix C.

3.2 RESUMED PILOT TEST START UP

As described in the Final Light Non-Aqueous Phase Liquid Recovery Pilot Test Work Plan Addendum (Trihydro
2013a), focused pumping would only be capable of exposing additional portions of the LNAPL smear zone within the
Main Sand stratum when groundwater conditions are unconfined (groundwater generally below 400 ft-amsl beneath
Area A). In order to track groundwater conditions in Area A, fluid level measurements were gauged weekly within
three trigger wells (ASW-003, HMW-044C, and MPE-A003). Focused pumping could only proceed when ambient
groundwater elevations were below the 400 fi-ams! trigger elevation in at least two of the three trigger wells. As
depicted on Figure §, groundwater elevations were below 400 ft-ams] in all three trigger wells beginning on

December 11, 2014 and remained so through the duration of the resumed pilot test.

On December 31, 2014, an imitial 5,000-gallons of groundwater were extracted from production well HPW-01 and
processed within the temporary treatment system installed in Area A in order to confirm the adequacy of treatment
prior to discharging water to the Village of Hartford CSS. In order to treat this first batch of groundwater, the system
was reconfigured so that extracted groundwater was pumped directly through the bag filters and GAC vessels with the
treated discharge routed to the primary frac tank for temporary storage. Treated groundwater samples were collected
from sample port SP-02 (following treatment through the two GAC vessels) and submitted to Teklab, Inc. for expedited

analysis of volatile petroleum related constituents via USEPA Method 8260, polycyclic aromatic hydrocarbons (PAHs)
via USEPA Method 8270, oil and grease using USEPA Method 1664A, dissolved arsenic and lead via USEPA
Method 6020, chemical oxygen demand (COD) by USEPA Method EPA 410.4, and biological oxygen demand (BOD)
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by Standard Method 5210B. The analytical results for this first batch of treated water including a comparison to the
effluent limits are provided on Tables 3A and 3B. The analytical reports provided by the laboratory are included in
Appendix D.

Upon receipt of the analytical results demonstrating that the temporary treatment system was effective at reducing
concentrations in extracted groundwater below the effluent limits, the first batch of treated water stored within the frac
tank was discharged to the Village of Hartford CSS. Following the conclusion of the batch test, the treatment system

was reconfigured for continucus operation.

33 REMOTE FLUID LEVEL MONITORING IN COMBINED SEWER OVERFLOW.

On January 9, 2015, prior to the start of step testing, a real-time remote fluid level monitoring system (consisting of a
pressure transducer, data logger, and telemetry equipment) was installed within the manway accessing the Village of
Hartford combined sewer overflow weir near the intersection of Old St. Louis Road and West Hawthomne Street. The
data logging and telemetry equipment was installed within a 14-inch by 18-inch by 6-inch junction box on the interior
of the manway. The pressure transducer was installed within 1-inch-diameter PVC casing terminating at the invert of
the sewer pipe. The PVC casing was anchored to the side of the manway and used to protect the transducer from debris
flowing through the sewer. Finally, a cellular antenna was affixed near the top of the manhole immediately below the
manhole cover. The existing cast-iron manhole cover was replaced with a composite cover to facilitate cellular
transmission from below street grade. A computer was connected to the telemetry equipment and the system was
calibrated (based on the measured fluid level and overflow weir elevation). The system was then remotely
programmed to provide an emergency call to key site personnel upon exceedance of a threshold fluid level
corresponding to 0.2-feet of freeboard (i.e., call outs occurred when the water level was within 0.2 feet of the top of the
overflow weir). Periodically during focused pumping, site personnel adjusted the rate at which treated groundwater
was discharged into the sewers from the temporary treatment system based upon alarm notifications and inspection of

fluid levels within the combined sewer overflow.

3.4 TEMPORARY TREATMENT SYSTENM OPERATION

Pumping commenced on January 9, 2015 with a short-term step test consisting of discrete pumping rates ranging from
approximately 50 to 300 gpm. Pumping rates were increased in approximate 50 gpm increments. Each step consistea
of a short time segment during which groundwater was extracted at a constant rate while fluid levels were manually
gauged within the groundwater production and LNAPL recovery wells, and monitored using pressure transducers
installed within the three proximal piezometers, The groundwater extraction rate for each step was measured using an

in-line flow meter. Results of the short-term step test are summarized in Section 4.2.
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On January 10, 2015, focused pumping proceeded following the increase in the pumping rate to approximately
300 gpm. During focused pumping, system operational data (e.g., fluid level, flow rate, %LEL) were recorded.
Operational data including pumping rates and groundwater elevations recorded during step testing and focused
pumping are provided in Table 4. It should be noted that the %LEL in the headspace of the treated water being
discharged into the Village of Hartford sewer main remained at 0.0% throughout the pilot test; therefore, the PID

measurements were not included on Table 4 with the remainder of the operational data.

On February 12, 2015, the pumping rate was increased to approximately 320 gpm following issuance of Permit No.
2014-EE-58312-1 by the Illinois EPA Division of Water. Constant groundwater extraction rates were maintained with
the exception of brief periods when the pumping rate was reduced or temporarily suspended due to: (1) high fluid
levels in the Village of Hartford combined sewer overflow weir, or (2) during maintenance of the temporary treatment
system. Maintenance activities generally consisted of replacing bag filters, periodic backwashing of the GAC media,
as well as replacing spent GAC media within the treatment vessels. Between March 6 and 8, 2015, an amperage
overload occurred several times in the transfer pump between the two GAC vessels, which temporarily suspended
groundwater extraction due to high water level conditions within the frac tanks. As shown on Table 4, the average

pumnping rate was reduced during these three days while addressing the amperage issues within this transfer pump.

3.5 TREATMENT SYSTEM COMPLIANCE MONITORING

Effluent concentration limits for discharge of treated groundwater into the Village of Hartford CSS were established
within the Final Light Non-Aqueous Phase Liquid Recovery Pilot Test Work Plan Addendum (Trihydro 2013a) for
benzene, ethylbenzene, toluene, and xylenes; as well as agreements with the Village of Hartford (oil & grease) and City
of Wood River (BOD and COD). Treated groundwater samples were collected at sample port SP-02 prior to discharge
to the Village of Hartford CSS on a weekly basis following system startup. Weekly samples were also collected to
assess influent groundwater quality prior to treatment (sample port SP-00) and to monitor for breakthrough of dissolved
phase constituents within the primary GAC treatment vessel (sample port SP-01). Samples collected from sample ports
SP-00 and SP-01 were not analyzed for BOD, COD, and oil and grease.

Results of the treatment system compliance monitoring and comparison to the effluent discharge limits are summarized
in Tables 3A and 3B, Analytical results demonstrate that the discharge limits were not exceeded at any time during
operation of the temporary treatment system. However, elevated benzene concentrations reported in the sample
collected from port SP-01 on January 13, 2015 and samples collected from ports SP-01 and $P-02 on January 21, 2015,
indicated that the GAC media was reaching adsorptive capacity for dissolved phase petroleum hydrocarbons.
Therefore, between January 7 and 8, 2015, the GAC was extracted from the two 10,000-pound treatment vessels and
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replaced with regenerated carbon. The spent activated carbon was staged to the south of 309 North Olive Street and
transported by Tetrasolv Services on February 8, 2015 for regeneration.

3.6 AMBIENT AIR MONITORING

Modelling of potential volatile emission rates prior to the pilot test determined that an air permit would not be required
and that operations of the temporary treatment system was instead eligible for registration under the illinois EPA
Registration of Smaller Sources (ROSS) program. Monitoring of ambient air quality was continued during the resumed
pilot test and appropriate documentation maintained to demonstrate compliance with the ROSS program, as well as to
evaluate future air perminting requirements. Specifically, the effects of focused pumping and subsequent treatment of
extracted groundwater on the ambient air quality immediately adjacent to the treatment system was assessed via
collection of ambient air samples at one upwind and one downwind location. The upwind sample location was
established to the southeast of 309 North Olive Street between the Premcor facility and the temporar& treatment system.
The downwind sample was collected to the north of 311 North Olive Street. Figure 1 shows the up and downwind
sample locations. Ambient air samples were collected using passivated 6-liter Summa canisters and submi&ed to ALS
Environmental for analysis of volatile petroleum related constituents using USEPA Method TO-15LL, which yields
reporting limits approximately one-fifth of that provided via the standard TO-15 Method.

Ambient air samples were collected daily between January 9 and January 11 and submitted for expedited analysis to
ALS Environmental. In subsequent weeks, 72-hour ambient air samples were collected on a weekly basis and
submitted for standard analysis. A summary of the analytical results is provided in Table 5. Laboratory analytical

reports for the ambient air samples collected during the pilot test are included in Appendix E.

As shown on Table 5, volatile petroleum and non-petroleum related constituents were routinely observed in both the
upwind and downwind samples collected during the pilot test. However, results from the 24-hour samples collected
during the first week of the pilot test indicated volatile petroleum related constituents in the downwind ambient air
samples exceeded the upwind samples by a relative percent difference (RPD) greater than 25% for select constituents,
particularly benzene. In accordance with the Final Light Non-Aqueous Phase Liguid Recovery Pilot Test Work Plan
Addendum (Trihydro 2013a), leak detection monitoring was conducted on January 14, 2015 using a flame ionization
detector to locate and mitigate the source(s) of the volatile emissions. Leak detection monitoring identified a
malfunctioning pressure relief valve on the second frac tank and improperly sealed hatches on both frac tanks. The
pressure relief valve was repaired and the hatches on the two frac tanks were resealed to reduce potentiat volatile

hydrocarbon emissions. Subsequent air monitoring results indicated an overall reduction in the RPD between the
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upwind and downwind samples for petroleum related constituents. The RPD for benzene concentrations was less than

25% for the remainder of the resumed pilot test, with the exception of the final sample collected on March 5, 2015.

3.7 Focused Pumping Termination and System Decommissioning

In accordance with the Final Light Non-Aqueous Phase Liguid Recovery Pilot Test Work Plan Addendwm (Trihydro
2013a), the pilot test was completed on March 10, 2015 following 60 days of continuous pumping. Focused pumping
was not suspended during the resumed pilot test due to a triggering event such as elevated precipitation rates or high
river stage. As shown on Figure 5, daily precipitation did not exceed more than 0.5 inch over a 24-hour period and the

Mississippi River Stage did not exceed 410 ft-amsl as measured at the Melvin Price Lock and Dam in Alton, Illinois.

On March t0, 2015, decommissioning of the temporary groundwater treatment system began with draining the frac
tanks and GAC vessels, followed by removing accumulated sediments. The frac tanks were demobilized on March 11,
2015. Following removal of the frac tanks, the riser pipe and submersible pump from the production well were
removed, dismantled, decontaminated, and prepared for shipping. On March 12, 2015, a 50-ton crane was used to load
the GAC vessels onto separate flatbed trailers for subsequent transport off-site. Pdor to loading the vessels, the spent
GAC was removed and transported for regeneration. Additional equipment such as transfer pumps, filter apparatus,

hoses, and valves were also loaded onto flatbed trailers for shipment.
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4.0 PILOT TEST RESULTS

The additional LNAPL recovery pilot test was designed to determine if a focused pumping approach could: (1) sustain
unconfined conditions in the Main Sand stratum, (2) expose additional portions of the smear zone that are typically
submerged beneath the water table, and (3) enhance recovery of potentially mobile LNAPL and volatile petroleum
hydrocarbons present in the Main Sand stratum beneath Area A. Performance monitoring was conducted prior to
initiating focused pumping to establish baseline conditions, as well as during and following completion of the pilot test
to evaluate the effects of focused pumping on hydraulic conditions, LNAPL mobility, and mass recovery. Performance
monitoring included manual and automated gauging of fluid levels, LNAPL baildown testing, vapor screening in the
multiphase and vapor extraction wells located in Area A, as well as dissolved-phase monitoring. A summary of

performance monitoring conducted prior to, during, and following focused pumping is provided in Table 6.

41 BASELINE FLUID LEVEL MONITORING

Manual fluid level gauging resumed on December 4, 2014 in twenty-seven wells situated in Area A, as well as two
background locations outside of Area A (Téble 6). Gauging was conducted weekly, primarily within the Main Sand
stratum, to provide baseline fluid level data and to monitor drawdown across Area A following the commencement of
focused pumping. Measurements recorded within the multipurpose monitoring points MP-035D and MP-085D -
provided ambient fluctuations in fluid level elevations in the Main Sand stratum attributed to precipitation, Mississippi

River stage, and pumping at nearby facilities.

In addition to weekly manual gauging, pressure transducers were deployed in twelve groundwater monitoring locations
within the Main Sand including ASW-01, ASW-03, HMW-044C, MP-035D, MP-054C, MP-133, MP-134, MP-135,
MP-137,PZ-01, PZ-02, and PZ-03. Two additional pressure transducers deployed within multipurpose monitoring
points MP-055C and MP-85D malfunctioned during focused pumping, and the data could not be retrieved from these

transducers following the pilot test.

During baseline monitoring, the pressure transducers recorded the piezometric surface on an 8-hour interval. The
measurement interval was modified prior to the beginning of focused pumping to 5-minutes to provide higher
resolution data throughout the pilot test. Figure 7 presents hydrographs prepared using the pressure transducer results
from select monitoring locations with increasing distance from the production well HPW-01. As shown on Figure 7,

the piezometric surface at the beginning of focused pumping was higher than that observed at the beginning of the 2014

partial test. There was a slight increase in groundwater elevation in the Main Sand stratum in the week prior to the stant
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of focused pumping; however, regional groundwater elevations, as measured at MP-035D, steadily declined throughout

the 60-day test. Piezometric data recorded via the individual pressure transducers is included in Appendix F.

—=)

4.2 SHORT-TERM STEP TEST

The short-termn pumping test was completed between January 9 and 10, 2015 to evaluate sustainable flow rates within

—

the production well HPW-01. The groundwater recovery rate for each step during the test was estimated using the in-

-

line flow meter. Groundwater levels were measured and recorded using the pressure transducer installed in the

—

production well. The average pumping rates for the individual steps were 60.6, 97.4, 16(.4, 196.1, 254.8, and

301.4 gpm. As shown on Figure 8, drawdown was initially steep as each step was initiated, after which drawdown

=
L p—

stabilized within a short timeframe. The relationship between drawdown and discharge in a pumping well is described

using the following equation {Jacobs 1947):

-~

Sr=BQ+CQ*? '
]
Where
St = total drawdown (feet)
B = aquifer loss coeflicient (feet/gpm)
C = well loss coefficient (feet/gpmz)
o = discharge at each step (gpm)

]

,_
L

The aquifer loss (B) and well loss (C) coefficients were calculated using Bierschenck’s Method (Kasenow 2001), which

applies a linear regression to the step-drawdown results. The aquifer loss coefficient (B) describes the drawdown in the

——
[ —

o _

pumping well attributed to laminar flow using the following equation from Bierschenk’s Method:

(-

TgZe*-LeLs
B =
nZQ* - (LY

-

The well loss coefficient (C) describes the drawdown in the pumping well atiributed to turbulent flow through the

formation using the equation:

.
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Where:
n = step number
s = drawdown at cach step (feet)

As a partially penetrating well, both laminar and turbulent flow contribute to the discharge within production well
HPW-01; however, laminar flow is the dominant mechanism by which groundwater flows to the pumping well. This is

demonstrated using the following equations:

If:
Sa = BQ
And:
s = CQ*
Then
_Sa Sw
=gt T
Where:
Sa = drawdown due to laminar flow (feet)
sy = drawdown due to turbulent flow (feet)

Total drawdown at the production well is equivalent to the sum of the calculated drawdown attributed to laminar fiow
and the calculated drawdown attributed to turbulent flow. The aquifer loss coefficient (B) and the well loss coefficient

(93] can be used to determine the well efficiency (E,) for each step during the test using the following equation:

_100BQ
W BQ + Q2

A summary of the step-test analysis using Bierschenk’s Method including the drawdown due to laminar flow,
drawdown due to turbulent flow, and well efficiency is provided in Table 7. Well efficiency varies with increased
discharge, and in the case of the production well, efficiency decreased with each step due to the decrease in the specific
capacity of the well (Q/s) as time progressed and discharge increased. The aquifer loss coefficient (B) and the well loss
coefficient (C) for the production well were calculated to be 0.014 feet/gpmi and 8.4E-06 feet/gpm’, respectively. As
expected, the aquifer loss coefficient is substantially greater than the well loss coefficient due to the greater influence of
laminar flow versus turbulent flow to the production well. Based on the results of the step test, the well efficiencies

estimated for production well HPW-01 exceeded 80% for discharges up to 300 gpm, indicating sustainable recovery in

Mi0toB\ApexQilCo\Hartford\ProjectDocsiLNAPLRacoviReports\201509_LNAPLRecoveryPilotTestContinuation_Draftil-Text\201509_Draft-PilotTestContinuation_RPT docx 4-3
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-

the production well over time. Production wells that are properly designed, constructed, and developed do not

generally exhibit well efficiencies greater than 80% (Patchick 1967, Drscoll 1986). These results indicate that

-

production well HPW-01 was properly designed and effective at removing groundwater at rates up to 300 gpm and

increasing the pumping rate up 10 350 gpm is achievable in a sustainable manner.

()

43 LONG-TERM FOCUSED PUMPING TEST

Long-term focused pumping began at a rate of approximately 300 gpm on January 10, 2015 following the completion

-
1

of the step test. On February 12, 2013, the pumping rate was increased to approximately 320 gpm following receipt of
modified Permit No. 2014-EE-58312-1 issued by the Illinois EPA Division of Water. Constant pumping rates were

r

r 3

generally maintained during the resumed mlot test as described in Section 3.3.

-

During focused pumping, manual fluid level measurements were coliected in the production well (HPW-01) and

LNAPL recovery well (HLRW-01) multiple times each day. Beginning on January 13, fluid level measurements were

:
also collected at least once daily from the three groundwater piezometers (PZ-01 through PZ-03). In addition, fluid L
levels were gauged weekly within the 16 multipurpose monitoring points and groundwater monitoring wells situated in a
Area A, as well as the two background multipurpose momtoring points. The daily gauging measurements are N
summarized in Table 4. Weekly flmd level measurements are summarized in Table 8. It should be noted that fluid

level measurements from the multiphase and SVE wells located in Area A are nof included on Table §, as the E

measurements collected during periods when vacuum is applied to these extraction wells are inaccurate. Additionally,

fluid level measurements collected from the wells screened in the shallower hydrostratigraphic vnits unaffected by

.3

focused pumping (e.g., North Olive and Rand strata) were not included on Table 8.

n
A summary of the groundwater elevations measured in production well HPW-01 and other select monitoring locations L
in Area A with comparison to the background monitoring point MP-085D and the Mississippi River elevation are a
provided on Figure 9. A potentiometric surface map prepared using data collected on the final two days of focused L

pumping in included on Figure 10.

r

431 MISSISSIPPI RIVER ELEVATIONS

The Mississippi River elevation was measured below 399 ft-amsl in the days preceding the start of the pilot study and []
then increased by approximately 3-feet between January 10 and February 12, 2015. The river elevation subsequently

decreased through March 8, 2015 reaching approximately the same elevation as observed at the start of focused r‘
pumping. The river elevation increased by nearly 6.5 feet between March 8 and March 20, 2015, at the end of the pilot ~
test. n
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43.2 GROUNDWATER ELEVATIONS IN MAIN SAND STRATUM
Despite fluctuations in the Mississippi River, the groundwater elevations in the Main Sand stratum beneath Area A, as
well as the background locations, decreased continuously over the 60-day pilot test. Groundwater elevations in the
production well and other monitoring locations in Area A decreased significantly over the first three days of focused
pmﬁping and continued decreasing at a rate that was slightly greater than the background monitoring point MP-085D
until approximately January 19, 2015 (Figure 9). Additional decreases in the groundwater elevations thereafter appear
to be associated with regional trends in the Main Sand stratum (and not focused pumping) until February 12, 2015,
when the rate of pumping was increased to 320 gpm. The rate of decreasing water levels beneath Area A was slightly
greater than ambient decreases in the water table (measured in the background wells) over the subsequent two weeks
(until approximately February 25, 2015); after which any additional lowering of the water table beneath Area A appears
to be associated with regional trends. Groundwater clevations beneath Area A rebounded within one day of
discontinuing focused pumping, after which any further increases appear to be attributable to the significant rise in the

Mississippi River stage.

4.3.3 CORRECTED DRAWDOWN DURING FOCUSED PUMPING
The weekly fluid level measurements from the background monitoring locations (MP-035D and MP-085D) were used
to estimate regional decreases in the water table. This regional change in the water table was then used to calculate
corrected drawdown attributed to focused pumping in each of the monitoring locations in Area A. The corrected
drawdown was estimated by first subtracting the average change in the ambient water table elevation within the two
background locations from the drawdown estimated using the weekly measurements from the Area A monitoring
network and then applying an additional correction factor that accounted for other influences on the water table in the
Main Sand stratum beneath Area A. This second correction factor was applied since there were differences in the rate
of water table fluctuation observed in Area A compared to the background locations following the termination of
focused pumping. These differences in the rate of water table fluctuations suggest that there was either: (1) an
additional influence depressing the water table beneath Area A (e.g., changes in operation of nearby wells at the
Premcor facility) or (2) increasiﬁg groundwater elevations in the two background monitoring locations (e.g., changes in
operations of production wells at the ConocoPhillips facilities) that needed to be accounted for in calculating drawdown

attributed to pumping from production well HPW-01,

As shown on Table 8, a maximum corrected drawdown of approximately six feet was observed within groundwater
production well HPW-01, with a corresponding drawdown of less than two feet in the piezometers and LNAPL
recovery well installed in close proximity to the production well, and less than 0.5 feet of corrected drawdown

approximately 250 feet from the production well during focused pumping. Figure 10 presents comparisons of the
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uncorrected and corrected drawdown calculated for the groundwater production well, LNAPL recovery well, select
monitoring locations in Area A, as well as the background monitoring point MP-085D. The difference between the
uncorrected and corrected drawdown at each location increases throughout focused pumping, as ambient decreases in
the water table account for additional increases in the uncorrected drawdown within a short time after nitiating

pumping or increasing pumping rates (approximately 2 weeks), as described in previous subsection.

43.4 RADIUS OF INFLUENCE
The radius of influence (ROI} of focused pumping was determined by graphically comparing the corrected drawdown
to the radial distance from the production well on a semi logarithmic plot, as shown on Figure 11, The RO! was
estimated from manual gauging measurements collected on four separate dates during the pilot test including two dates
when focused pumping was conducted at a rate of 300 gpm (January 13 and January 30) and two dates when focused
pumping was performed at a rate of approximately 320 gpm (February 20 and March 10). These dates were selected to
determine if the duration of pumping influenced the ROL. As shown on Figure 11, the ROI calculated for gauging
results collected on January 13 (approximately 4 days after the start of pumping) was estimated at approximately
440 feet beneath Area A. By January 30, the ROI had increased to approximately 650 feet (after 21 days of pumping at
300 gpm). The ROI on February 20 and March 10, were approximately 695 and 710 feet respectively, at a pumping
rate of 320 gpm. The ROI during the resumed pilot test was between 25% and 100% greater than that measured during
the partial pilot test in early 2014 (Trihydro 2014b). The significant increase in ROI measured during the resumed pilot
test can be attributed to: {1) higher sustained focused pumping rates and (2) decreasing ambient groundwater levels
throughout the 60-day test.

435 TRANSMISSIVITY AND HYDRAULIC CONDUCTIVITY

- The drawdown data collected daily from the LNAPL recovery well (HLRW-01) and piezometers (PZ-01 through
PZ-03) were combined with the groundwater extraction rates recorded from the production well (HPW-01) 1o estimate
the hydraulic properties within the Main Sand stratum beneath Area A. The Moench (1997) solution was selected to
estimate hydraulic conductivity and transmissivity. The Moench solution is a multidimensional analysis that can
reliably estimate hydraulic properties for data collected from partially penetrating wells within an unconfined aquifer.
The analytical model considers early drainage of stored groundwater within the filter pack during pumping (referred to
as borehole affects); in addition to the non-instantaneous release of water from portions of the aquifer that are located
above a falling water table (referred to as delayed vield or delayed response). Delayed yield occurs due to elastic
storage in the aquifer, in which little water actually drains from the pore space after initiating pumping. In an
unconfined aquifer with delayed yield, the release of water from the pore space may take anywhere from minutes to

days (Kasenow 2001). Over this period, groundwater remains in the pore spaces due to adhesion and cohesion

Tﬁ%
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processes, until such time that these hydrostatic forces can be overcome by gravity (Kasenow 2001). This delayed
yield from above the water table can have a significant influence on the response of the aquifer during a pumping test,

as observed during the partial pilot test performed in early 2014 (Trihydro 2014b).

The groundwater exiraction rates, drawdown measurements, and well construction details were tabulated and uploaded
into AQTESOLV™, an aquifer test analysis software package. The inputs and results from the modelling performed
using the Moench solution within AQTESOLV™ is provided in Appendix G. The transmissivity of the Main Sand
stratum beneath Area A was estimated at 8,142 feet’/day with a hydraulic conductivity of 109 feet/day

(3.8E-02 centimeters per second), assuming a saturated thickness of 75 feet within the Main Sand stratum. Previous
hydraulic conductivity estimates for the central portions of the Hartford Site determined via slug testing performed
under unconfined conditions in partially penetrating wells screened 2cross the upper portions of the Main Sand range
from 45 to 88 feet per day (1.6E-02 to 3.1E-02 centimeters per second, Clayton 2005). Additionally, hydraulic
conductivity estimates reported via pump tests in the production wells instatled in the Main Sand on the Premcor
facility have been reported as high as 283 feet per day (1.0E-01 centimeters per second, Clayton 2005). The hydraulic
conductivity and transmissivity calculated within the Main Sand beneath Area A arc within the range of with historical

measurements collected at the Hartford Site.

44 LNAPL OCCURRENCE IN AREA A

As summarized on Table 8, LNAPL was not observed in recovery well HLRW-01 nor the three piezometers located
immediately adjacent 10 the groundwater production well in Area A during the 60-day pilot test. LNAPL thicknesses
were not measured above 0. 1-feet within any of the monitoring locations installed within 75 feet of the production well
and screened in the Main Sand stratum. LNAPL was present at a greater thickness within several of the moritoring
locations situated between 75 and 250 feet of the production well (including monitoring points MP-054C, MP-055C,
MP-097D, MP-134, and MP-136), and while LNAPL thickness initially increased at the outset of pumping, it
subsequently decreased within each of these wells over the duration of the pilot test. LNAPL was only present in a
single location (monitoring paint MP-055C at 0.02-feetj on the final day of the pilot test (March 10, 2015), when the

water table was measured at the lowest elevation.

Figure 12 presents the potentiometric surface measured on March 9 and 10, 2015 relative to the LNAPL present in the
smear zone as defined using laser induced fluorescence. With the exception of the production well, groundwater
elevations in Area A were generally measured between 394.5 and 396 fi-amsl. The LNAPL smear zone is present
between 385 and 400 ft-ams] beneath Area A. As shown on Figure 12, between 25 and 40% of the LNAPL smear zone

was exposed at the end of the 60-day pilot test due to seasonally low groundwater elevations combined with the

T
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L.,
drawdown attributed to focused pumping. The extended ROI described in Section 4.3.4 combined with the high well L
efficiency described in Section 4.2 indicate that the production well was properly designed and constructed and did not m
contribute to the limited drawdown and exposure of the smear zone in Area A. L

()

As shown on Table 2, while LNAPL saturations are heterogeneous in the soil cores collected beneath Area A (between

0.31 to 9.04%), the overall saturation is low and not indicative of mobile LNAPL within the sand and gravel alluvial

3

deposits that make up the Main Sand stratum. Furthermore, there is not a significant difference in the average LNAPL

r
L

saturations observed within the upper, middle, and lower portions of the smear zone. The saturation data suggests that

even if the groundwater extraction rates were significantly increased and additional portions of the smear zone were

L3

exposed, there would likely not be an increase in the occurrence, thickness, mobility, or recovery of LNAPL in Area A.

]

4

441 LNAPL TRANSMISSIVITY
In December 2014, baseline LNAPL, transmissivity testing was performed within well MPE-A002 (when vacuum was

not applied to the extraction well) and monitoring point MP-055C, as these were the only two wells screened within the
Main 8and stratum in Arca A with sufficient LNAPL thickness (i.e., greater than 0.5 feet) to perform baildown testing.
LNAPL baildown tests were performed in accordance with the Standard Guide for Estimation of LNAPL

()

Transmissivity (ASTM 2011). Based on the groundwater elevation and depth of the C Clay in Area A, baildown

testing was conducted under unconfined conditions.

e

Data collected during the baildown tests were evaluated using the API LNAPL Transmissivity numeric modeling

()

spreadsheets (a summary of the results is provided in Appendix H). LNAPL transmissivity values (7,) could not be
calculated, as the baildown data did not conform to the analyses prescribed in Section 8.1.4 of the Standard Guide for

Estimation of LNAPL Transmissivity (ASTM 2011). Specifically, relatively thin LNAPL thicknesses (5,) and low

drawdown (s,) during recharge rendered plots of discharge ((,) versus drawdown (s,) with significant scatter that could

not be processed quantitatively.

L

Additional LNAPL baildown testing was proposed to be conducted during focused pumping once maximum, -
steady-state conditions were achieved as described within the Final Light Non-Aqueous Phase Liquid Recovery Pilot -
Test Work Plan Addendum (Trihydro 2013a). Prior to termination of focused pumping, the LNAPL thickness in each m
of the monitoring locations was measured below the requisite 0.5-feet minimum to conduct baildown testing. It should =
be noted that LNAPL thickness was greater than 0.5 feet in several of the MPE wells; however, vacuum was applied to &)
these extraction wells and therefore baildown testing could not be performed. 9

T ——————————ee e )
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4.5 VAPOR PHASE RECOVERY

Field screening of soil vapor, fixed gases, and airflow parameters (e.g., temperature, vacuum) within six vapor recovery
wells located in Area A was conducted prior to, during, and following focused pumping to determine the influence of
water table depression on mass recovery via vapor extraction. Field screening was completed within extraction wells
MPE-AQ0I through MPE-AQ05 and HSVE-0288S, in accordance with the procedures presented in Appendix D of the
Light Non-Aqueous Phase Liquid Recovery Pilot Test Work Plan (WSP 2011). Table 9 provides a surnmary of the field
screening results. It should be noted that two additional SVE wells in Area A (HSVE-028D and HSVE-084) were not
included in the routine screening. Operation of well HSVE-028D was discontinued by the Hartford Working Group
after January 16, 2015 due to silt accumulations within the screen interval and well HSVE-084 did not have measurable

airflow at any time during the pilot test.

The vacuum, differential pressure {within the Venturi tube), and temperature were measured within the six extraction
wells to calculate the airflow extraction rate in standard cubic feet per minute (s¢fm). The volatile hydrocarbon mass

removal rate (M) was then calculated using the following equation:

M = 1.557E-7 * Cypapor * MW * Qupor

Where:

M = rate of volatile petroleum hydrocarbons recovered (pounds per hour)

Coapor = total organic vapor cancentration relative to methane (parts per million by volume)
MW = molecular weight of recovered volatile petroleum hydrocarbons (95 grams/mol)
Ovapor = soil vapor flow rate (standard cubic feet per minute)

1.557E-7 = conversion constant derived as (1 mol/24.06 liters) x (1 pound/453.6 grams) x

(1 cubic meter/35.3 cubic feet) x (60 minutes/hour) x (1 liter/1,000 milliliters)

The mass removal rate was converted to equivalent gallons ﬁer day assuming a LNAPL density of 6.2 pounds per
gallon. Individual and combined mass removal rates for the MPE wells, along with the corrected groundwater
elevation for monitoring well MP-135 are presented on Figure 13. From January 8, 2015 (prior to the start of focused
pumping) until Januvary 20, 2015, the combined.recovery rate measured within the MPE wells was negligible, largely
due to lack of exposed well screens. As the pilot test progressed, recovery rates increased up to a maximum combined
rate of 342 gallons per day occurring on February 27, 2015. Cumulative recovery remained above 300 gallons per day
until March 11, 2015. Following termination of pumping, the mass removal rate decreased to between 140 and

230 gallons per day as the water table rebounded beneath Area A. The increase and decrease in recovery rates appears

Tobgio
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inversely correlated with groundwater elevations within the Main Sand stratum, with a marked increase when the

groundwater elevation in monitoring point MP-135 was below 396 fi-amsl.

Approximately 10,850 gallons of volatile petroleum hydrocarbons were recovered from the five MPE wells via vapor
extraction between January 20 and March 11, 2015. Volatile petroleum hydrocarbons extracted in Area A accounted
for between 3.4 and 17.2% of the total mass recovered via the SVE system, with an average of 9.2% of the daily mass
recovery attributed to the MPE wells (after January 20). For comparison, there were between 81 and 87 additional

SVE wells operating across the Hartford Site over this timeframe between early January and early April 2015.

4.8 DISSOLVED PHASE MONITORING

Due to the proximity of the operating production wells, the ROI associated with hydraulic control being performed on
the former Premcor refinery and focused pumping from groundwater production well HPW-(1 installed in Area A may
overlap creating a potential for redistribution of dissolved phase petroleum hydrocarbons during the additional LNAPL
recovery pilot test. To assess any change in dissolved phase concentrations associated with focused pumping,
groundwater samples were collected from the monitoring locations identified in Table 6 prior to the start of and during
focused pumping and will continue to be coliected monthly for a six-month period following completion of resumed

focused pumping, with the final sample scheduled to be collected in August 20135,

Groundwater samples were collected using a low flow sampling methodology as described in the Dissofved Phase
Investigation Work Plan (Trihydro 2013b). In accordance with this work plan, samples were only collected when
groundwater elevation was gauged within the screened interval of the monitoring well. Groundwater samples were not
collected if LNAPL was measured within a monitoring location or a sheen was observed on the groundwater during
purging activities. Groundwater samples were analyzed for select petroleum-related constituents including benzene,
toluene, ethylbenzene, total xylenes, and methyl tert-butyl ether via USEPA Method 8260B by Teklab, Inc. Field
forms generated during groundwater monitoring are provided in Appendix I-1, and laboratory analytical reports are
included in Appendix 1-2. Table 10 provides a summary of the dissolved phase analytical resulis for monitoring

performed before the start of resumed focused pumping and then monthly thereafter through May 2015,

As summarized on Table 10, while dissolved phase concentrations fluctuated, there were not significant differences
prior to, during, or following focused pumping in any of the monitoring locations. In general, benzene concentrations
exceeded 20 milligrams per liter in all of the samples, with the exception of groundwater samples collected from
monitoring point HMW-044D (which 1s screened below the smear zone in the Main Sand stratum). These elevated

dissolved phase benzene concentrations appear to be at the effective solubility limit for the LNAPL source as described

Tibsgho
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within the Revised LNAPL Component to the Conceptual Site Model (Trihydro 2014a). Since dissolved phase
concentrations appear to be at equilibrium with the LNAPL source beneath Area A, there was not any redistribution of

dissolved hydrocarbons within the ROI of the production well during the additional LNAPL recovery pilot test.

T
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5.0 CONCLUSIONS

The resumed additional LNAPL recovery pilot test began on January 9, 2015 with step testing and was concluded on
March 10, 2015, in accordance with the Final Light Non-Aqueous Phase Liquid Recovery Pilot Test Work Plan
Addendum (Trihydro 2013a) and modifications described in the Final Additional Light Non-Aqueous Phase Liquid
Recovery Partial Pilot Test Summary Report (Trihydro 2014b). Focused pumping was performed in Area A over the
proposed 60-day period when groundwater elevations in the Main Sand stratum were below the trigger levels. A
discussion of the effectiveness of focused pumping in the context of the pilot test objectives, as well as a conceptual

path forward is described within this section.

51 EFFECTIVE DRAWDOWN AND EXPOSURE OF LNAPL SMEAR ZONE

The first two objectives of the additional LNAPL recovery pilot test were to determine if focused pumping could
sustain unconfined conditions and expose additional portions of the smear zone beneath Area A when groundwater in
the Main Sand stratum was unconfined. The well efficiency at production well HPW-01 exceeded 80% for discharges
up to 300 gpm, which is indicative of a properly designed, consnﬁcled, and developed production well. The estimated
ROl ranged from 650 to 710 feet beneath Area A after three weeks of pumping at rates between 300 and 320 gpm,
which exceeded the modelled ROl of 300 feet. However, corrected drawdown (Table 8) was limited to less than six
feet in the production well, less than two feet within a ten-foot radius, and generally less than a foot in the remaining
wells within the influence of the production well. Groundwater transmissivities in the Main Sand stratum were such
that even during seasonally low groundwater conditions (i.e., groundwater below 400 fi-amsl), pumping at rates of

300 to 320 gpm were not effective at exposing the lower reaches of the smear zone beneath Area A.

5.2 LNAPL AND VOLATILE HYDROCARBON RECOVERY

As discussed in the DOLR conceptual model (Trihydro 2014a) and demonstrated during pilot testing performed in Area
A (WSP 2012), the potential for LNAPL recoverability under confined conditions is minimal. During pilot testing in
2011 and 2012, there was a limited degree of drawdown that was induced within a small radius about the MPE wells
under confining conditions, which limited mobilization and recovery of LNAPL or volatile petroleum hydrocarbons.
Therefore, the third objective of the pilot test was to evaluate recoverability of mobile LNAPL and volatile petroleum
hydrocarbons during unconfined conditions in the Main Sand stratum when additional portions of the smear zone were

exposed.

As shown on Figure 12, between 25 and 40% of the LNAPL smear zone was exposed at the end of the 60-day pilot test

due to seasonally low groundwater elevations combined with the drawdown attributed to focused pumping. However,
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LNAPL was not cbserved in recovery well HLRW-01 nor the three piezometers located immediately adjacent to the

groundwater production well during the 60-day pilot test. LNAPL thicknesses were not measured above 0.1 feet within

3

any of the monitoring locations installed within 75 feet of the production well; and while LNAPL was initially present

I

at a greater thickness within several of the monitoring locations situated between 75 and 250 feet of the production

i)

well, it subsequently decreased over the duration of the pilot test. LNAPL was only present in a single location

r_._
L

{monitoring point MP-055C at 0.02-feet) on the final day of the pilot test when the water table was measured at the

lowest elevation.

As shown on Table 2, while LNAPL saturations are heterogeneous in the soil cores collected beneath Area A (between r
0.31 to 9.04%), the overall saturation is low and not indicative of mobile LNAPL within the sand and gravel alluvial =
" deposits that make up the Main Sand stratum. Furthermore, there is not a significant difference in the average LNAPL =
saturations observed within the upper, middle, and lower portions of the smear zone. The saturation data suggest that N

even if the groundwater extraction rates were signhificantly increased and additional portions of the smear zone were

exposed, there would likely not be an increase in the occurrence, thickness, mobility, or recovery of LNAPL in Area A,

While LNAPL recovery was not enhanced via focused pumping, mass loss rates due to volatilization and subsequent M
vapor extraction significantly increased over the course of the pilot test. Prior to the start and during the first 10 days of :
focused pumping, the recovery rates measured within the MPE wells were negligible, largely due to lack of exposed m

LJ

well screens even though ambient groundwater conditions were unconfined. As the pilot test progressed, recovery rates
increased to more than 300 gallons per day between February 27, 2015 and March 11, 2015. Following termination of
pumping, the mass removal rates decreased by between 30 and 50% as the water table rebounded beneath Area A. The
increase and subsequent decrease in cumulative mass recovery rates appears to be inversely correlated with
groundwater elevations within the Main Sand stratum (Figure 9). In the absence of focused pumping, mass removal
rates would have likely been negligible from the MPE wells, as the screen interval would have remained occluded

when a vacuum was applied to these wells.

s G

Approximately 10,850 gallons of volatile petroleum hydrocarbons were recovered from the five MPE wells via vapor

3

extraction between January 20 and March 11, 2015 (an average mass removal rate of 210 gallons per day). Volatile

petroleum hydrocarbons extracted in Area A accounted for between 3.4 and 17.2% of the total mass recovered via the

=
L.

SVE system, with an average of 9.2% of the daily mass recovery attributed to the MPE wells. The MPE wells

accounted for approximately 5% of the extraction wells operating at the Hartford Site over this timeframe.
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53  PATH FORWARD

The additional LNAPL recovery pilot test results described herein will be used to resolve gaps in the Comprehensive
Conceptual Site Model (CSM) for the Hartford Site. Specifically, the results of this pilot test, combined with previous
testing, will provide an understanding of LNAPL recoverability under the range of expected hydraulic conditions
within the Main Sand stratum (where the majority of the petroleum hydrocarbon mass is present) and will inform a
multiphase remedy approach including consideration of potential endpoints for future corrective measures. In an effort
to consider the results of the additional LNAPL recovery pilot testing performed in Area A to the remainder of the

Hartford Site, further evaluation of the historical and more recent monitoring results was performed.

Area A was identified within the Active LNAPL Recovery System 90% Design Report {Clayton Group Services, Inc., et
al., 2006} as a portion of the Hartford Site where LNAPL recovery would be optimal. The boundaries of Area A were

determined based on a compilation and review of multiple data sets including:
»  Cone penetrometer testing and lithologic descriptions

*  Laser induced fluorescence and observations pertaining to presence of petroleum hydrocarbons (c.g., odor,

sheening, total organic vapor measurements, etc.) during installation of soil borings

*  Structural contours, stratigraphic isopachs, and lateral stratigraphic boundaries of the hydrostratigraphic and

confining units
«  Groundwater elevations over a range of hydraulic conditions in the various hydrostratigraphic units
»  Apparent LNAPL thickness within the various stratum
» LNAPL specific thicknesses within a selection of groundwater monitoring locations
* LNAPL conductivity and transmissivity within a selection of groundwater monitoring locations

* Historical LNAPL and volatile petroleum hydrocarbon recovery, as well as LNAPL recharge rates during pilot

testing and SVE operations

Additional geostatistical analysis of more recent monitoring results was performed to assess the degree to which
petroleum hydrocarbons are present within the various media beneath the Hartford Site. This analysis was conducted
to determine if Area A remained an optimal location for pilot testing of remedial alternatives. For simplification,
several data sets were analyzed and the results were separated into quintiles (i.e., each quintile represents the

20t percentile of the respective data} and designated with a simple 1-5 ranking from low to high. After which,
polygons were created bounding each of the sample/measurement locations in an effort to subdivide the Hartford Site

into representative areas based on available data. Geostatistical analyses were performed using the following data sets:

Trii?;lm
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= Total volatile petroleum hydrocarbon concentrations measured in shallow soil vapor during seasonal low water

table conditions in January 2015 are presented on Figure 15.

« Total volatile petroleum hydrocarbon concentrations measured in the SVE wells during low water table conditions
in October 2012 are shown on Figure 16. Vapor screening results from October 2012 were selected as this

correlates to the peried with the greatest mass recovery rate via vapor extraction at the Hartford Site since the

system was installed.

«  Dissolved benzene concentrations measured in wells screened in the Main Sand stratum between 201 ] and 2014

are depicted on Figure 17. An extended timeframe for dissolved phase benzene was utilized, as there is a lower

density of groundwater monitoring data available.

= LNAPL thicknesses measured in the Main Sand stratum in March 20135, during focused pumping and ambient

seasonal low water table conditions, are shown on Figure 18,

= A virtual overlay showing a composite of each of these individual geostatistical analyses is provided on Figure 19.
Figure 19 also includes the potential remediation areas defined within the Active LNAPL Recovery System
90% Design Report (Clayton Group Services, Inc. 2006) for comparison.

These geostatistical analyses reinforce the significant heterogeneity in the distribution of petroleum hydrocarbons
beneath the Hartford Site. For instance, Figure 15 shows a highly discontinuous distribution of volatile hydrocarbons
in the shallow hydrostratigraphic units (primarily the Rand and North Olive strata) in January 2015. Vapor monitoring
locations with elevated total petroleum concentrations measured in early 2015 do not correlate with areas with the
highest concentrations of total petroleum concenirations measured within extracted vapors collected from the SVE
wells in October 2012 (Figure 16). Additionally, monitoring locations with the highest dissolved phase benzene
concentrations (located in the southern portions of the Hartford Site as shown on Figure 17) do not correlate with areas
with the most significant LNAPL thicknesses during the resumed pilot test (primarily within the central and northem
portions of the Hartford Site as shown on Figure 18}.

Some of the variability in the data sets may be attributable to spatial and temporal variability in the routine monitoring
that has been performed. Irrespective, the virtual overlay presented on Figure 19 provides a preliminary indication of
portions of the Hartford Site that may be most heavily impacted with petroleum hydrocarbons and should be considered
during future development of a multiphase remedy. Overall, the results of this geostatistical analysis show good
agreement with the potential remediation areas (but not the remedial technologies) defined within the Acrive LNAPL
Recovery System 90% Design Report (Clayton Group Services, Inc. 2006). Specifically, Area A is one of just a few

locations with the highest ranking identified on the composite overlay. This analysis may be expanded as part of the
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multiphase remedy framework to rank areas for optimization of interim remedial efforts (primarily vapor extraction), as
well as future pilot testing of additional alternatives (e.g., bioaugmentation, biostimulation, natural source zone

depletion, etc.)
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TABLE 1A. SOIL ANALYTICAL RESULTS SUMMARY, VOLATILE PETROLEUM CONSTITUENTS

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Dats n-Butyl- soc- Ethyt Isopropyl-  p-lsopropyl-  Methylene  n-Propyl Trilrrllze':yl- Tnﬁ;;m- Tri:-;naé?;n- Xylsnes,
Locati Sampled benzens - Butylbenrene  banzena Heptane Hexene benzsne toluene Chloride banzans Toluene banzene benzane benzens m,p-Xylans o-Xylane Total
(tg/ka) [mg/kg) (mg/kg} (mg/kg} {mg/kg) {mafkg) (mg/kg) {mgikg) {mg'ka) {rgikg) (mg/kg) {mgrkg) (ma/ko) {mg/kg) (mgiky) (mg/kg) {mg'kg)
PZ-01 (28-28) 1072814 4.0 a8 4.1 26 72 18 29 26 16 14 20 48 240 74 330 130 480
PZ-01 (31-32) 102814 ND(0.62) 18 B2 1.0 NR{(12) ND{12) ND(3.1} 34 ND{3.1) 7.2 086 Ta 280 78 45 25 70
PZ-01 (35-38) 10/2814 3.0 14 a48 36 3.0 41 0.36 0.25 ND{0.45) 1.6 1" 45 15 5.3 14 5.5 20
PZ-01 (40-41) 10284 8.8 45 11 11 12 18 1.2 0.58 ND{2.5) 49 7.7 8.8 39 11 34 13 52
PZ-02 (28-29) 10/2714 ND(1.2) 1. 4.2 7.7 25 6.5 31 286 21 14 7.0 56 160 a6 25D 120 aro
PZ-02 (31-32) 10127114 0.70 22 9.4 ND(2.4} ND(9.6) NDI[9.6) 051 45 0.80 71 ND{2.4) 92 310 a1 14 1.9 33
PZ-02 (35-36) 102714 33 T3 3a 48 39 45 58 NO{11) ND(11) 18 120 26 120 38 190 74 260
PZ-02 (40-11) 10127114 110 13 8.0 120 130 220 8.7 28 ND{4.8) 40 100 41 180 62 340 120 480
PZ-03 {28-29) 1072914 38 27 ND(8.3) 18 27 2 20 NDy{9.3)} ND{9.3) 77 34 13 56 16 B4 3B 130
P2Z-03 (31-32} 10/2814 8.1 20 10 ] 40 40 14 48 ND(10) 70 150 80 370 130 380 180 540
PZ-03 (35-36) 10129114 52 70 28 65 82 100 46 12 ND(2.4) 22 140 23 84 a3 150 200
PZ-03 (4041} 10/28/14 29 6.5 18 31 33 51 28 ND(5.3) ND(5.3) 12 11 13 80 16 84 1.5 88
Average {28-20) 3.0 78 59 12 41 16 27 438 43 12 20 g 160 . b8 220 320
Avarags (31-32} 25 19 62 30 21 21 58 42 48 28 51 a1 310 ar 130 55 180
Average (35-36) 29 52 22 I8 35 50 38 41 48 14 80 18 73 25 120 45 18D
Average (40-41} 48 ag 30 54 58 86 4.2 29 4.1 19 36 21 23 30 150 45 200
Nates:
- Only datecied analytes included in summary table
mg/kqg - milligrams par kilogram
ND(1.2) - not detecied at the indicated reporting limit
10f1
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TABLE 1B. SOIL ANALYTICAL RESULTS SUMMARY, SEMIVOLATILE PETROLEUM RELEATED CONSTITUENTS

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

2-Methyl-

Date 2.4- Dimethyl- 3,4-Methyl
Lecation Sampled Acenaphthens A phithy Antt Dibenzafuran phenol Fluoranthene Fluorene naphthalene  2-Methylpheno! phenal Maphthalena  Phenanthrene Phenol Pyrena
{mgika) {mg/kg) (mg/kgd (rfg) {mgikg) (mgrkg) (mg/kg) {mg/kg) (mo/kg) (ma/ka} (mg/kg) {mg/kg} (mgrkg) {mg/kg)
PZ.01 (28-20) 10/28/14 ND({0.040) ND(0.040} ND{D.D40) ND{0.48) 043 ND{D.040) ND_(D.M) 0.34 0.28 028 0.33 ND(0.040) 0.22 ND(0.040)
PZ-01 (31-32) 10/28/14 1.2 0.28 0.18 087 ND3.1)} NO(D.21) 11 58 ND{3.1) ND(3.1} 48 31 NG(2.2) 0.28
PZ-01 (35-38) 10r28/14 0.10 ND{D.030) ND¥{D.03C) ND{0.40) ND{0.67) ND{0.030) a11 29 ND(D.57) ND(0.57) 16 0.3 ND(0.4) ‘ 0.931
PZ-01 (40-41) 12814 ND(0.18} ND{0.18) ND{C.18) ND{2.0) ND(2.8} ND(D.18) ND{D.18) 3.2 ND{2.8) NEX{2 8) 18 0.36 ND(2.0) ND{0.198)
PZ-02 (28-29) w274 ND{0.040) ND(0.040) ND(0.040) ND{O.48) 0.25 ND{D.040} ND{0.040) 0.29 ND{0.86) ND(D 86) 020" ND(0.040) ND(0.45) NO(0.040)
PZ-02 (31-32) W24 047 . ND(0.040) 0.088 034 ND(B.1} 0.040 0.48 22 ND{0:61) ND(U.-Gﬂ ]B 1.2 ND(0.42) 0.12
P2-02 (35-36) 1012714 0.20 0.048 0.033 ND(0.43) ND{0.81) ND{0.040) 0.20 54 ND(0£1) ND(0.81) as 0.56 ND(0.43) 0.054
PZ-02 (40-41) 1062714 15 (037 ND(0.37) ND{3.8) ND(5.5) ND{0.37) 14 39 ND{5.5) ND(5.5) 27 38 ND({3.9) 0.2
P2Z-03 (28-26) 10/26/14 0.48 ND(0.20} ND(0.20) ND{2.1) ND(3.0) ND{D.20) 0.45 18 ND(3.0) ND{3.0} 14 1.2 ND(2.1) ND{0.20)
PZ-03 (132} 10/28M14 0.74 17 ND(0.21} ND(2.2) NDO(3.1) ND({D.21) 0.68 r NIX3.1) ND(3.1) 23 1.9 ND(2.2) Q1a
P2-03 {35-36) or2e14 Q.16 0.038 ND(D.040) ND{D.41) ND(0.59) ND{D.C40) 0.16 46 ND(0.58) ND{0.58) 33 044 ND{0.41) 0.043
PZ-03 (40-41) 10/28/M14 ND{D.3E) NO(0.28) ND(0.38) ND(a.0) ND(5.7) ND{0.38) ND{0.38) 30 ND{3.7) ND({5.7) 186 0.37 NOH.0) ND{0.28)
Average {28-28) .19 0.063 0.083 1.0 1.2 0.093 D18 82 13 1.3 48 043 ne3 0.083
Average (31-32) 280 017 045 1.1 4.1 0.15 0.76 a6 23 23 0 2.1 1.6 0.20
Average [35-36) 015 0.039 0.034 C.41 0.59 0.037 0.18 4.3 0.58 0.58 28 044 D.41 0.043
Average (40-41) 0.89 031 0.3 33 4.7 0.31 0.66 15 4.7 47 10 1.5 3.3 0.28
Notes:
- Only d d analytes & in sl y table

mgfkg - miligrams per kilogram
ND{0.38) - not detectad at the indicated reparting limit
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TABLE 1C. SOIL ANALYTICAL RESULTS SUMMARY, TOTAL PETROLEUM HYDROCARBONS

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Date Diese Gasoline
Location Sampled .Range Organics Range Organics
{mg/kg) (mg/kg)
PZ-01(28-29) 10/28/14 37 4,600
PZ-01(31-32) 10/28/14 4,300 600
PZ-01 (35-36) 10/28/14 260 240
PZ-01(40-41) 10728114 310 830
PZ-02 (28-29) 10/27/14 36 3,800
PZ-02 (31-32) 10/2714 1,800 510
PZ-02 (35-36) 10/27/14 710 3.800
PZ-02 (4041) 1027114 5400 6,700
PZ-03 (28-29) 10/29/14 1,700 2,100
PZ-03(31-32) 10/29/14 2,800 6,400
P2Z-03 (35-36) 10/29/14 550 3,700
PZ-03 (4041) 10/29/14 270 1,900
Average (28-29} 590 3,500
Average (31-32) 3,000 2,500
Average (35-36) 510 2,600
Average (40-41)} 2,000 3,100

Notes:

mg'kg - milligrams per kilogram
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TABLE 1D. SOIL PHYSICAL PRCPERTIES RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

% - percent by mass
em® - cubic centimeter
g - grams

201506_01_PiezometerBoringAnatyticalResults_TBL-1

Bulk Moisture Estimated
Location Date Sampled Density Content Porosity

(glem’) (%) (em’fem’)
PZ-01 (28-29) 10728/14 19 ag 0.43
PZ-01 {31-32) 10/28/14 1.9 25 0.32
PZ-01 {35-36) 10/26/14 2.1 15 0.24
PZ-D1 {40-41) 10/28/14 20 14 0.21
PZ-02 (28-28) 1012714 1.9 35 0.40
PZ-02 (31-32) 10127114 18 23 0.3
PZ-02 (35-36) 1012714 2.0 24 0.32
PZ.02 (40-41) 102714 21 1" 0.18
PZ-03 (28-29) 10120114 20 22 0.31
PZ-03 {31-32) 10/29/14 1.9 28 0.35
PZ-03 (35-36) 10/28/14 19 19 0.27
PZ-03 (40-41) 10126114 20 14 0.22

Notes:

1of1
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TABLE 2. LNAPL SATURATION ESTIMATES

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Soil Samples Sample Interval TPH Concertration ~ Bulk Density’ " Porosity® LNAPL Saturation®
(mg/kg) (gfem’) (em®cm’) (%)
PZ-01 {28-29) Smear Zone Top 4,637 1.90 0.41 279
PZ-01 {31-32) Smear Zone Middle 1 4,900 1.80 0.45 273
PZ-01 {35-36) Smear Zone Middle 2 500 210 0.45 0.31
PZ-01 (40-41) Smear Zone Baottom 1,140 2.00 0.37 0.81
PZ-01 Smear Zone Average 2,794 1.98 0.42 1.72
PZ-02 (28-29) Smear Zone Top 3,836 1.90 0.41 2.30
PZ-02 (31-32) Smear Zone Middle 1 2310 1.80 0.45 1.29
PZ-02 {35-38) Smear Zone Middle 2 4510 2.00 0.45 262
PZ-02 (40-41) Smear Zone Bottomn 12,100 210 0.37 9.04
PZ-02 Smear Zone Average 5,689 1.98 0.42 3.50
PZ-03 (28-29) Smear Zone Top 3,800 2.00 0.41 2.40
PZ-03 (31-32) Smear Zone Middle 1 9,200 1.80 0.45 512
PZ-03 (35-36) Smear Zone Middle 2 4,250 1.80 045 235
PZ-03 (40-41) Smear Zone Bottom 2,170 2.00 0.37 1.54
PZ03 Smear Zone Average 4,855 185 0.42 295
Average (28-29) Smear Zone Top 4,080 1.93 041 2.50
Average (31-32) Smear Zone Middle 1 5,500 1.90 045 3.06
Average (35-36) Smear Zone Middle 2 3,080 2.00 0.45 1.79
Average (40-41) Smear Zone Bottom 5,100 2.03 0.37 369
Area A Smear Zone Average 4,443 1.97 0.42 2.72
Notes:
' . Bulk density based on the depth specific geophysica! data
2_ Porosity based on the depth specific geophysical data from sample location HCSB-01
3. LNAPL density of 0.7641 g/em® assumed based on sample collected from well HMW-044C
cm? - cobic centimeter
& - gram
kg - kilogram
mg - milligram
201506_02_SollCoreSaturationEstimates_TBL-2 Page 1 of 1



TABLE 3A. GROUNDWATER TREATMENT COMPLIANCE MCNITORING ANALYTICAL RESULTS
VOLATILE PETROLEUM RELATED CONSTITUENTS, METALS, AND GENERAL WATER QUALITY PARAMETERS
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINCHS

: Xylene, Oil and Chamical Oxygen Biochemical Arzenic, Lesd, Hardnegs,
Location Date Benzeng Ethytbenzena Toluene Tolal MTBE Grease Demand Onxygen Demand Dissclved Dissolvad a3 CaCQ;
{ma/L) {mg/L) (mgiL.} {mg) {mglL} (mg/t) {mg/L} (mg/L} (mgfl) (mph) {mg/L)
SP-00 123114 0.022 0.0026 J ND{0.0050) 0.0041 J 00018 J - - - ! - - -
1131s 0.88 0014 J 0.027 0 0.031) NDX{0.020} - - - - - -
12115 1.0 o074 0.0224 0.038 ) ND{0.020) - - - - - -
1/0N15 0.96 0.020J 0.026 0.040J NDY{0.020) - - - - - -
2515 10 0022 0.029 ) 0.054 ND{D.020) - - - - - -
21215 11 0.024J 00304 0.059 ND{0.020) - - - - - -
2120115 13 0020 00284 00484 ND{D.020} - - - - - -
219515 14 0.020J 0.0294 0.050 ND{0.020} - - - - - -
3815 13 [1 X -] 0.032J : 0.056 NIX0.020) - - - ' - - -
SP-D1 123114 NDHD.0020} ND{0.0050) ND{0.0050) ND{0.0050) ND(0.0020) A - - - - -
111315 043 ND{0.050) 00124 0.018J NID{0.020) - - - - - -
112115 a7 ND{0.050} 0.014J 0.023) NINO.020) - - - - - -
113015 0.66 ND(0.050) am?d 0.027 J ND{0.020}) - - - - - -
2515 a.76 MND{0.050) 0204 0.031J NDX0.020) - - - - - -
21215 0.0021 ND{0.0050) ND(0.0050) ND{0.0050) ND{9.0020) - - - b - - -
212015 0.0044 ND{0.0050) ND{0.0050) ND{0.0050) 0.00080 J - - - . - - -
212515 0.038 ND{0.0050) ND(D.0050) ND{0.0050) 0.00090J - - - - - -
313 017 ND{D.0050) © ND{0.050) ND(0.050) - ND{0.020) - - - I - - -
SP-D2 1231114 ND{0.0020} ND(0.0050) ND(0.0050) ND(0.0050) ND{0.0020) 2.0 26 ND{5.0) i 0.022 ND{0.0089) 360
113ans 0.0684 ND{0.0050) 0.0013J 0.0021.) NID{0.020) NIx8.00 ND{30) ND(5.0) 3.00060 J 0.0020 J 470
112115 440 ND{D.050) ND{0.050) 0.0144 NEX0.020) NC{B.0) ND{30) ND{5.0) 0.00070 J ND{0.0010) 460
1/30115 0.54 ND{0.050) | 0.014J 0.02¢44 NEX0.020) ND{8.0) ND{50) ND{5.0) « 0.0010J 0.000%0 J 460
21515 .57 ND{0.050) 0.014J 0.0224 ND{0.020) 20J ND{50}) ND({5.0) 0.0032 ND{0.0010) 470
21215 0.00080 ND{0.0050) ND(0.0050) ND{0.0050) ND{0.0020) 2.0J ND{50) ND{5.0) 0.00080 J 0.00070 J 460
212015 ND(0.0020) ND{0.0050) ND{0.0050) ND{O.0050) ND{0.0020) ND{6.D) ND{50) ND(5.0) 0.00080 J° ND{0.0010}) 460
2125115 ND{0.0020) ND{0.0050) ND(D.0050) ND{C.0050) ND(0.0020) 2.0J ND{50) ND{5.0) ' 0.0e070 J ND{0.0010} 450
315 0.00060 J ND{0.0050) ND{0.0060} NDHD.00S0) 0.00020 J 2.0J 26 ND{5.0) | 0.00070J ND{0.0010) 440
Limit for Discharge 4.2 (AR 0.15 {AS) © 2.0(AS) 0.82 (AS]. A 1008 NA 204° 0.36 (AS)' 300-389 (AS)' A
to Village of Hartford CSS 0.86 (C5)' 0.014 (CS)' DBO(CSY | 0.36 (C8)' - ) 0.18 (CS) 82.8-81.6 (CS)’
Notes: .
1. Acute standard (AS) and the chionic standard (CS) as defined by Title 35 of the llincis Administrative Code, Sublille C, Chapler |, Part 302 -- constiluent not included in analysis
* _ Village of Harford Coce - Utilities 38-4-1 Articie IV-W, System, Appendix 7 G388 - combinad sawer system

® . City af Wood River Ordinance 85-9, Section 51.076.F .1

- SP-00 - Collectad following filtration but prior to the first granular activated carbon treatment vesesl

- §P-01 - Callected from the effiuent of the first granular activated arbon treatment vessel

- 5P-02 - Collactad from 1he efuent of tha second granular activated carbon treatment systsm prior to discharge to tha Villags of Hartford CSS

201508_03_CompiianceMonltoring_THL-3
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NA - rot applicabla

66/9p 'd yoequesy eaeq AQ INDB0:Z 91 0Z/1.2/20 papLd




o aaab d lopdilipaaap g fa ey 7 91 0Z/1.2/20 pald

I
I TABLE 3B. GROUNDWATER TREATMENT COMPLIANCE MONITORING ANALYTICAL RESULTS
SEMIVOLATILE PETROLEUM RELATED CONSTITUENTS
I HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
Indeno
Benzola)y Benzo(a) Benzo(b}  Benzo{ghi>  Benzofk)- Dibanzo(a,h}- 1,2,3-cd)
l Location Date Acenaphthene aphthyl Anth anthracena pyrene fuoranthene perytene fluoranthene Chryzens anthtacene  Fluoranthene Fluorane pyrene Naphthalena  Phenanthrene Pyrane
{mgiL} {mgiL) {mgiL) {mgiL) {mgh) {mg/L} {mgL) {mgiL) (mgiL) {mgl) [mg/L) (mgiL) {mg/L) {mprL) (mg/L} (mg/L)
5P-00 1245114 ND{0.00D10) ND{0.00010) ND{G.00D10) ND{D.00010) ND{0.00010} ND(0.00010} ND{0.00010) ND{0.00010) ND{D.OODIG) NO{0.00010) ND(0.00010) ND(0.00C010)  ND{0.00010) 0.00040 0.00030 J NE{C.00010)
I 11315 ND{0.00010) ND[D.(iOmlJ[ ND{0.00010) ND(D.00010) ND(0.DOM10)  ND{0.00010} ND{0.00010) ND(0.00010) ND{0.00D1D) ND{D.0OD010) ND(C.00010) ND(0.00010}  ND{0.00010) 0.0020 0.00017 NIK0.G0010)
12115 0.00011 ND(0.00010) ND{0-00010) ND(2.00010) ND(0.00010) NIN0.0OCMY) ND(0.00010) ND[Z.0O0M0}  ND{0.60010)  ND{0.0DO10) ND{C.00010) 0.00010 ND(D.00010) 00023 0.00012 ND({D.00010)
113015 0.00010 ND(0.00010) NO{D.00010] ND(D.00010) ND{0.00D10) HNINO.00010)  ND(0.0001G) ND(D.00010) ND{0D.0D010) NMD(0.00310) ND{D.0D010) 0.00012 ND{D.0DO10) 0.0022 0.00023 ND{0.00010)
I 2515 ND(0.00010) ND(0.GDU10} ND(0.60018) ND(0.0D310) ND{0.00010) ND{G.DODID) ND(Q.00010) ND(D.00010) ND(D.00010) ND{0.00010) ND{0.00010} ND(0.60010) ND{0.00010) 0.0020 00013 ND(0.00010)
215 0.00010 NLKG.0Q010) ND(0.00010) ND{0.00010) ND(0.00010) ND{0.0001 0) ND{.00010) ND{0.00010) ND(0.00010) ND{0.00D1D) ND(0.00010) 0.00011 ND(D.00010) 0.0025 0.00018 ND(0.00010)
I 2015 ND{0.00010) NDH{G.00010) ND{0.00010) ND(0.00010) ND(D.0DO10) ND{D.00010)  ND({0.00010} ND{G.00010)  ND(0.00010) ND(0.00018) ND(0.0001G) o.0c010 NE{0.00010) 0.0025 0.00015 NO{0.QD010)
218148 ND(0.00010) ND{0.00010) ND{0.00D10} ND{0.00010) ND(0.00010) ND(0.00010) ND(O.ODO1DY  ND{0.00010) NIKDLOODH0) ND{D.00010)  ND{O.0D0010) 0.00011 MEX{C.00010) 0.0625 0.00020 ND{8.00010)
HoNs ND{0.00010) ND(0.00010) ND{0.00D10) ND{0.C0010) Nb(0.00010) ND(D.0DQ10}  ND(0.00010) ND{0.0001D) ND{0.00010) ND(0.D0010) ND(0.00010} 0.00012 NO({0.00010) 0.0058 0,007 ND({0.00010)
I SP-01 12114 ND{0.00010} ND(D.DOO10) ND{0.00010)  ND(O.00010) NIND.OOO1C) WO(0.00010) NDD.ODO1D}  NDH0.D0010) ND{0.00010) ND(0.00010} ND{0.00010) ND{G.00010) ND{0.00010} ND(2.00010} 0.00012 4 ND(0.00010)
1H3INS MD{0.00010) ND(D.0D01D) NDH{O.00010)  ND(0.00010) ND{0.0Q010) ND(0.00010)  NLHO.G0310) ND{0.00010) ND{0.00010) ND(0.00010) ND{D.00010) ND{0.00010) ND{D.D0010} D.00D85 0.00013 ND{D.00010})
12415 ND{0.00010) ND({Q.00010) ND(0.00010) ND(0.00010) ND{0.00010) ND(0.00010} ND(0.0D010)  ND(0.00010) ND{0.00010) ND(C.00010) ND(D.08010) ND{0.0001Q) ND(0.00010} 0.0013 ND{0.00010) NDN0.DOG10)
l 13015 ND{0.0004Q} ND{0.00010} ND(0.00010) ND{D.00010) ND{0.0CO10) ND({0.00010) ND{0.00010) ND{0.0001¢) ND(0.00010) ND{0.00010) ND(D.O0010) ND{0.00010) ND(0D.00010) 00013 0.00017 ND{D.00D10}
2/5118 ND(0.00010) ND{0.00010) ND(0.00010) ND{0.00GHD) ND{0Q0010) ND{G.00010) ND{0.00010) ND(0.00010) ND(0.00010) ND{0.00010) ND{0.00C10) ND(0.00010) ND{0.00010) 0.0017 0.00011 ND(0.00010)
21215 ND{0.00010) ND{D.Q0010) ND{0.03010) ND(G.00010) ND{0.00010) NL{G.G001D) ND{0.00D10) ND(D.ODG10) ND(0.00010) ND{O.00010) ND{0,00010) ND(0.00010) NID{0.00010)  ND{0.00010) ND{D.00010)  ND(D.00010)
. 22015 ND(C.0001D) ND{0.00010) ND({0.00010) ND{0.00010) ND(0.00010) ND{0.0001 0) ND{0.00010) ND{0.00010) ND(0.00010) ND{0.COMD) NCX0.00010) ND{0.00010) ND{0.00010) ND{(0.00010) ND{2.00010)  ND{0.00Q10)
225115 ND}D.00010) ND{0.00010) 0.00010 ND(0.00010) ND(Q.00010) ND{0.0D010) ND(0.DOJ10} ND(0.00010) ND(0.00010) ND(D.00010) ND{0.00010) ND{0.00010) ND{G.C0D1D) MO(Q.00010) 000017 ND{0.00010)
a5 ND(0.00010) NDY{0.00010) ND(D.00010) ND(.00010) ND(0.00010) ND(0.00013) ND(G.00010)  ND{0.DBO1D) ND{0.00010) ND(0.00010) ND{O.00010) ND(0.DO010) ND{0.00010)  ND{0.CO010) ND{0.00010)  ND{0.00010)
| SP-02 123114 ND{0.00010} ND{0.00010) ND{0.D0010) NO(0.00010) ND{D.00010) WND[R.0001G)  ND(0.00010) ND{0.00010) ND{0.00010) ND{D.00010} ND{0.00010) ND{(C.001 0)  ND(0ODO1D}  ND(0.00010) 0.00011J ND{0.00010)
11316 ND{0.00010} ND{0.00010) ND(0.00040) ND({D.00010) ND(0.00010} HO(D.00010F  ND(C.0OD10} ND(0.00010) ND{0.00010) ND(0.00010} ND{0.00010) NDHO.00D10)  ND(O.0Q010) ND{C.00010) ND(0.00010) NDO(0.00010)
I 12115 NCHD.00010) ND(Q.00010) NINO.00010) ND{0.DOCM0) ND(@.00010} NO@.00010) ND{D.00O10) ND{0.00010) ND{0.00010) ND{0.00010) ND{D.0001 0} ND{O.ODD10}  ND(0.00010) 0.000B0 ND{0.00010)  ND(0.00010)
13015 ND(0.00010) ND{D.DOD10} ND{0.00010) ND{0.00C10) ND{.00D10) N D{0.04040)  NWD{0.0D01D)  ND{0.0001H) ND{0.0001D) ND{O.O001D) ND{D.O0010) ND{0.00010) ND(0.00010) 00012 0.0001%7 ND{0.00010)
20515 ND(G.00C10) ND{0.00010) ND[0.00010) NID{0.D0G10) ND{0.00010) MO{Q.000M0)  WD(0.00010) Nb(0.00IIiO) ND[0.0001D) ND{G.00010) ND(0.00010) ND{O.Q0D10) ND(0.DG010) 0.0010 NE(0.00010) ND{0.00010)
! 21215 ND(C.00010) NOH0.Q0010) ND(0.00010) ND(G.00010} ND{0.00010) NO{D.00010) ND(D.00010) ND(0.00010} ND[0.60010)  ND{0.00010) ND{0.00010) ND(D.00010) NDY{Q.00010) NO(0.00010) ND(0.00010) ND(0.00010}
2r2oMs ND(0.00010) ND{0.00010) ND[G.0001C) ND(0.00010} MND{0.00010) NC(D.90010) NO{0.00010) ND(0.00010}  ND(9.00010)  NDJD.GD013) ND(0.00010) ND([0.00040) ND{0.00010) ND(0.00010} ND{0.00010) ND{0.00010}
2125115 ND({0.00010) ND{0.C0010) ND{D.0DO10) ND{0.00010} ND(D.00010) ND(Q.00010)  NLND.OOO10)  ND{Q.DDG10} ND{0.00010) ND(0.0D010) ND(h.ODMO) ND(Q:00010) - ND{Q:00010) ND{0.00010) ND{0.00C1C} ND{0.00010)
! 34015 ND{0.00010) ND{(0.00010) ND{D.0DC10)  WO{O.00010)  ND(0.00010) ND{D.00010)  NONO.0G010) ND{0.00010) ND{0.00010) ND{0.0001D0) ND{0.00010) ND(O.00010) ND{Q.00010) ND{0.00010) ND{0.0C010) ND{0.00010}
I S;T;Lf’;?,'fm'%"c';s NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes: .
' . SP-00 - Collected following fillration but prior to the first granular activated carbon trestment vesssl J - mstimated concentration
- SP-01 - Collscted lr.om the effluent of tha first granudar activated carbon tregtment veseal mg/L - milligrams per liter
. SP-02 - Collecled kot the effluant of the second granular activated carbon treatment system prior to discharge to the Village of Hartford CSS NA - not app|icabla-
. £8S - combined sewer systam ND{0.0001) - not d d at the indlcated r ing limit
_l_ 201508_13_CompliencsMonissring_TBL-3 : . 1oM1
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TABLE 4. GROUNDWATER TREATMENT SYSTEM OPERATIONS SUMMARY

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Elapsed Average
Date/Time Time Flowrate HPW-01 HLRW-01 PZ-01 PZ-02 PZ-03
{tiours) {gpm) (ft-amsl) (ft-amsl) (ft-ams)) {ft-amsl) ({ft-amsl)
179715 7:27 00 NA 398.5 398.45 398.48 399.51 398.52
1/8/15 11:08 a7 NA 397.0 398.07 - - -
1/9/15 11:32 4.1 NA 3971 398.05 - - -
1/9/15 11:50 44 1056 3971 398.04 - - -
1/9/15 12:13 48 1022 3971 398.02 - - -
1/9115 12:42 53 776 397.7 398.19 - - -
1/9/15 12:50 54 56.3 397.7 398.20 - - -
1/9/15 13:03 56 56.9 397.7 388.20 - - -
19715 13:13 58 56.0 397.7 388.20 - - -
1/8/15 13:38 6.2 56.4 3977 398.20 - - -
1/9/15 13:47 63 80.0 307.1 398.07 - - -
1/9/15 14:02 66 1020 397.1 308.02 - - -
1/9/15 14:25 7.0 100.0 3971 398.02 - - -
1/9/15 15:186 78 99.2 397.1 398.01 -- - -
1/9/15 15:36 8.2 95.6 3971 398.00 -- - -
1/9/15 15.55 8.5 100.8 397.0 397.97 - - -
1/815 16:10 8.7 84.3 397.0 397.97 - - -
1/9/15 16:28 9.0 1714 396.2 397.72 - - -
1/9/15 16:45 9.3 157.8 396.2 3a7.71 - - -
1/891517.00 . 96 157.7 396.2 397.69 - - -
18115 17:15 98 157.7 396.2 397.69 - - -
iHONS5 1:27 24.0 157.5 396.0 397.57 - - -
1/10/15 8:03 246 183.9 3955 397.41% - - -
1110/15 8:47 253 194 8 3954 397.38 - - -
1/10/15 9:04 2586 1959 3954 307.37 - - -
1/10/15 9:24 26.0 199.5 395.4 397.36 - - -
1/10/15 8:45 26.3 201.2 395.4 397.36 - - -
1/10/15 10:00 28,5 199.7 395.4 397.36 - - --
1/10/15 10:23 269 1978 395.5 397.37 - - -
110/15 10:34 271 242.7 3946 397.18 - - -
11015 11:11 277 258.6 3045 397.14 - - -
10/15 11:33 28.1 258.6 3945 397.14 - - -
1710/15 12:31 291 2591 3945 397.13 - - -
1710115 12:35 291 - 285.0 3938 397.02 - - -
1/10/15 13:42 302 325.5 303.8 396.91 - - -
1/10/15 13:54 . 305 3100 393.8 386.91 - - -
1710115 14:25 31.0 2729 3938 396.91 - - -
1/10/15 15:10 Nz 3076 393.7 396.88 - - -
201506_04_PumpingRates_TBL-4 Page 1 of5
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TABLE 4. GROUNDWATER TREATMENT SYSTEM OPERATIONS SUMMARY

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Elapsed Average
Date/Time Tifne Flowr;e HPW-01  HLRW-01 PZ-01 PZ-02 PZ-03
(hours) {gpm) (fi-amsl} (ft-amsl) (ft-amsl) (f-amsl} (ft-amsl)
1/11/2015 8:31 49.1 307.3 3935 396.67 306.50 396.53 306.83
11112015 11:37 522 306.7 393.5 396.65 - - -
1/11/201515:36 56.2 307 4 3935 396.64 - - -
111212015 8:01 726 308.8 3033 398 .45 - - -
1M12/2015 10:25 75.0 2918 39833 396.42 - - --
1/12/2015 11:03 756 308.4 3833 386.41 - - --
1122015 15:31 80.1 308.1 393.3 396.41 - - -
1/13/2015 7:46 96.3 308.8 393.2 386.32 - - -
11372015 14:45 103 308.6 393.3 306.37 396.20 386.23 396.31
111472015 7:01 120 308.6 393.2 396.32 - - -
1/1412015 15:29 128 308.5 303.2 306.35 - - -
111520156 7:22 144 308.0 3931 396.28 396.16 396.19 J396.28
1/16/2015 12:35 149 260.2 393.2 NA - - -
11152015 13:12 150 306.9 303.2 NA - - -
1/16/2015 7.57 169 3071 393.0 NA 306.03 396.06 396.13
1/16/2015 14:33 175 306.9 393.1 396.87 - - -
1172015 8:08 183 306.9 3930 396.23 3905.98 396.11 396.18
1M71201516:11 201 306.8 383.0 386.20 396.03 396.07 396.14
1/18/2015 8:06 27 307.1 3028 396.06 395.91 38594 396.01
11182015 16:02 225 306.8 38249 396.08 - - -
1719/2015 7:34 240 306.7 3028 396.01 39587 38591 395.66
1/18/2015 15:50 248 306.8 302.8 396.03 395.88 30592 395.97
12042015 8:30 265 307.7 392.7 395.92 395.76 395.80 395.87
1/20/2015 15:00 272 3054 3927 395.90 39575 39579 305.66
172172015 7:58 289 305.6 3926 395.81 395.66 385.1 395.77
112112015 16:20 287 308.8 392.6 395.78 395 62 395.67 395.73
/2212015 9:05 314 304.9 3025 395.70 395.56 305.71 39567
1/22r2015 16:20 321 305.4 3926 395.80 395.66 395.71 395.77
1/23/2015 9:47 338 306.4 3925 365.76 385.62 395.67 395.73
112312015 16:22 345 307.0 3926 395.82 385.70 395.73 39580
1/2412015 9:24 382 313.0 3925 395.76 395.64 395.68 395.75
12412015 16:07 369 289.0 3926 305.80 39569 385.73 395.79
1/25/2015 11:44 388 305.7 3925 305.74 395.63 305.67 395.73
1/25/2015 16:43 383 306.0 392.3 2309564 305.49 39553 385.50
1/26/2015 7:50 408 305.8 3923 395.56 395.44 39549 395.54
1/26/2015 16:40 417 304.8 3924 395.64 395.62 395.56 395.62
1/27/2015 11:30 436 305.7 3922 305 49 39536 395.41 395.48
112712015 1627 441 304.7 392.2 395.49 395.35 395.40 395.46
1/28/2015 8:30 457 306.1 3922 39548 395.38 39542 39548
201506_04_PumpingRates_TEL-4 Page 2 of 5
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TABLE 4. GROUNDWATER TREATMENT SYSTEM OPERATIONS SUMMARY '

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINCIS

Elapsed

Average

PZ-02

Date/Time Time Flowrate HPW-01 HLRW-01 PZ-01 PZ-03
{hours) {gpm) {ft-amsl) (R-amsl} (ft-amsl) (ft-amsl} (ft-amsl)
172812015 186:33 465 306.1 3924 38563 395.53 395.56 385.62
1/28/2015 8:03 481 3056 3922 39545 395.34 39539 39544
1/29/2015 15:36 488 308.7 3921 395.39 395.27 393.31 385.38
1/30/2015 8.05 505 3054 3821 395.34 395.24 395.27 39533
13072015 16:24 513 305.2 392.2 395.45 395.32 395.38 395.42
143172015 11:01 532 3053 3922 39545 395.33 385.38 395.44
2/1/2015 10:20 555 2621 3924 395.66 395.56 395.61 395.66
21212015 8:10 577 306.0 3920 385.23 395.18 395.21 395.25
2”215 1811 587 305.2 3921 395.32 395.26 395,28 39532
21312015 818 601 3059 392.1 395.33 395.25 395.26 395.32
2/3/2015 17.00 610 3054 3922 395.42 395.36 3085.38 395.41
2/4/2015 8:19 625 3057 3921 385.33 395.26 395.28 38531 .
2/42015 15:32 632 305.1 392.0 395.25 395.17 385.18 395.22
21512015 8:15 649 3_05.7 3918 395.19 385.11 385.14 39517
2/5/201517:28 658 054 3921 305.1 385.24 395.26 395.31
2/6/2015 8:12 673 3055 3921 . 385.32 395.26 395.27 395.32
21612015 16:11 681 304.8 392.2 395.43 395.35 385.38 395.42
21712015 B:12 697 305.0 392.1 395.38 395.31 395.33 395.37
21712015 17.57 707 286.0 392.2 385.44 395.38 395.38 395.42
2/8/2015 7:51 720 305.2 3921 355.36 395.31 395.33 395.37
21972015 7:33 744 295.7 392.0 39513 395.06 395.10 395.13
21912015 15:31 752 304.4 3920 395.16 3985.09 395.11 395.14
210/2015 8:19 768 3049 392.0 395.19 395.08 395.13 395.17
2/10/2015 16:06 w7 304.3 392.0 395.27 3985.20 395.23 3a5.27
211172015 8:04 793 3049 382.0 395.22 395.14 395.17 395.21
2111/2015 16:45 801 3127 391.8 395.08 395.00 395.01 395.06
2/112/2015 7.57 817 3234 3915 394.94 394.66 394.89 394.93
2/12/2015 16:37 825 3238 3815 394 .98 394.90 394.91 39497
2/13/2015 8:15 841 3300 3916 395.03 394 .97 394.99 395.03
2/113/2015 1705 850 3275 Ny 395.12 395.04 395.06 395.15
2/14/2015 10:48 67 3202 391.5 394.99 394.91 394.94 394.98
2/15/2015 10:38 891 3202 3914 394 .61 394 .84 394.86 394,90
2/16/2015 8:26 M3 3283 391.6 385.02 39496 394.98 385.02
2/16/2015 16:51 821 3313 3918 395.02 394.08 394,98 394.02
2/17/2015 8:30 a37 328.7 391.5 394.94 394.90 394.91 394.06
211772015 16:57 846 3289 3915 39497 394,93 394.95 395.00
2/18/2015 7:59 961 3288 3914 304.85 304.79 394.82 394.88
2/18/2015 17.00 a70 3202 361.3 384.80 30475 394.76 304.82
2/19/2015 10:34 987 3203 391.3 384.79 304.72 38478 304.78
201505_04_PumpingRates_TBL-4 Page 3 of 5
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TABLE 4. GROUNDWATER TREATMENT SYSTEM OPERATIONS SUMMARY

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Elapsed Average
DaterTime T Foroee HPW-01  HLRW-D1 PZ-01 PZ-02 PZ-03
(hours) {gpm) (ft-amsl) {R-amsl) (ft-amsl) (ft-amsl) (f-amsi}
2/19/2015 17:13 994 328.3 391.3 3684 .83 30477 394.80 394.84
22002015 7:11 1008 328.0 3913 394.85 384.79 394.82 394 .86
22072015 17:38 1018 320.2 o914 394.84 304 .89 394.90 394.95
212112015 8:08 1034 3287 3914 394.86 394.81 39483 394 .87
212172015 16:27 1041 3264 a3 394,79 394.74 3477 394.80
2/22/12015 943 -1058 328.0 392 384,65 384.60 39462 394 65
2/22/2015 16:30 1065 3283 391.2 394 .87 354.62 394.64 304 .68
2/23/12015 8:24 1081 3291 3011 394 .62 384.58 394.60 394.63
22312015 16:29 1089 320° 3915 394 .96 394.89 394 93 394.96
2/24/2015 943 1106 320" 3915 394.91 394.87 394.90 394.94
2/24/2015 16:54 1113 320* 391.5 394.90 384.86 394.89 394.92
272512015 831 1129 320" 3914 394.77 39473 39475 39479
212512015 16:44 1137 320* 3914 384.79 39474 39477 394.80
212612015 7:.45 1152 320 3912 304 50 394.53 394.57 394.60
22612015 16:58 1162 320* 391.1 394 .58 394.52 394 .54 394.57
2/2112015 7:50 1176 320° KR | 394 52 394.46 394 .48 394.52
22720151513 1184 320 301.2 3684 .81 394.53 39455 394,59
2128/2015 8:59 1202 320° 3911 394 .57 394.50 394.52 394.55
2/28/201515:15 1208 320° 391.2 394.62 394.56 394,58 394 62
3/1/2015 10:05 1227 320* 3911 304.56 394.51 394.52 394.56
312015 13:00 1230 320* 391.2 394.58 394 .51 394,53 394.57
3/1/2015 16:59 1234 320° 3911 394.56 394.49 394.51 394,55
3212015 7:57 1249 320" 390 394 .46 394.11 394.43 394 .46
3212015 14,52 1256 320" 291.2 394.60 39453 394.50 394.59
332015727 1272 IS 3913 394.71 394 .66 394,68 394.72
3/3/2015 14:30 1279 s 391.2 394.65 394.58 394.59 394 64
3/4/2015 712 12986 213 3910 39439 394 .31 30433 394.36
3/4/2015 16:18 1305 s 391.0 394 41 394.31 394 .34 394.38
352015710 1320 3216 390.9 394 .37 384 .27 394 .29 394.33
3/5/2015 15:13 1328 3218 390.9 384,37 39428 394.30 384 .33
3/6/2015 12:22 1349 83.0 3914 304.77 394,71 394.74 394.78
3/6/2015 1523 1352 1197 3913 394 .66 394,60 394 61 384.67
3/7/2015 8:31 1369 121.4 3911 394 48 394.41 394.43 394 .47
3720151213 1373 126.0 3911 - - - -
IHTR201517.01 1378 1201 3911 394 .45 394.38 394 .40 384.43
3/8/2015 9:42 1384 59.0 ;13 304 .75 394 67 394.67 394.72
3/8/2015 13:02 1308 3228 3911 - -- - -
3/8/201517.09 1402 3228 391.1 394 .51 394 .44 304,44 394.49
3/912015 7.07 1418 3225 380.9 394.35 394.28 394.29 394 33

201506_04_PumpingRates_TBL-4
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TABLE 4. GROUNDWATER TREATMENT SYSTEM OPERATIONS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Elapsed Average

Date/Time Time Flowrate HPW-01 HLRW-01 PZ-01 PZ-02 PZ-03
{hours) {gpm) (ft-amsl) (f-amsl) (ft-amsl) (ft-amsl} (ft-amsl)

3/812015 15:12 1424 3220 3909 384.39 394.31 39433 394,37
3/10/20157:29 - 1440 3412 390.9 39438 39426 394.31 394.35

Notes:

* Between February 23 and March 2 water within the flowmeter in area A froze, approximate flow rate determined
via data reported from the Wood River Wastewater Treatment Plant

**Between March 6 and March 8 the submersible pump experienced intermittent outages due to electrical avericad
associated with transfer pumps

— - Not measured

fi-amsl - feet above mean sea level

gpm - gallons per minute

201506_04_PumpingRates_TBL4 . Page 5of 5



TABLE 5. AMBIENT AIR MONITORING ANALYTICAL RESULTS SUMMARY

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

! Dichlon- Trichlcro- Trichloro- .
. difluore- Chioro- fivsoro- triflugro- Carbon Tairachloro- Ethyl
Location Date Benzene Toluene m,p-Xylens Propeng n-Haxane n-Heptane n-Octans n-Nonane Ethanol Acatons mathene methane methane ethane Tetrachlorida sthane Acetate
{ugim®) {paim’) (ugm®) {vgim?) gim) _ (ugim® (pgim) {pgim’) (paim®)  (ugi) tughm®) ___ tugten®y omy) __ (ugim (ugim’) foghm’)  (ugim?
Upwind 2124115 1.2 1.10 072, 12 28 1.7 11 [Hh ] ND (8.0} ND (6.0) 2.2 038 12 0.49 047 0.22 ND {1.2)
. Dowrwind 212415 11 .95 WD (0.60) 089 18 0.61 ND {0.60}) WD (0.60) WD (6.0} ND (6.0) 2.2 0.37 12 0.48 0.46 ND (0.12) NOH{1.2)
RPD -0.087 -0.15 0.18 018 .55 £0.94 -0.59 020 - T e [+X:] -0.033 o0 -0.063 -0.022 058 -
Upwind 35015 0.83 0.98 ND {083} NC {0.63) 1.4 ND (0.63) ND {0.63} ND (0.83} ND (6.3} ND (6.3) 21 0.37 12 .48 0.44 ND (0.13) 20
Dowrwind 3/8/15 14 0.80 ND {087} ND {0.87) 1.4 ND (0.67) ND {0.87) ND (D.67) ND (6.7} NC (B.7) 20 0.35 12 0.47 045 ND (0.13) ND {1.3)
RFD 0.40 0072 - - 0.0 - - = - - -D.048 -D.056 0.0 0.022 0.022 - 0.42
Notes:
- Only detected conafituents included in summary fable
* Reporting limit for these parametars Influenced by low sample voluma due fo malfunctioning flow controller
Hg/m® - micrograms per cutiic meter .
RPD - Relaiive percent difference defined as:
[ — €
RPD = Downwind Upwind
(cnnwnwtnd + CUnwiﬂd) =2
Boid values indicete RPD greater than 25%
i
201508_D5_AmbisntAirSummary_TBL-5 20f2
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TABLE 5. AMBIENT AIR MONITORING ANALYTICAL RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

66/96 'd yoequesy eaeq A INd60 4 91 0Z/1.2/20 pawLd

. Dichloro- Trichlono- Trichioro-
difluoro- Chioro- fluoro- triflusro- Carbon Tetrachlcro- Ethyl
Location Date Banzene Toluene m.p-Xylene Propens n-Hexerd  n-Heplane n-Octane n-Nonang Ethanal Acatone methane methans methzne ethane Tetrachloride ethans Acetate

{pgtn’) {ugim®) {ugim’) (gan’y {pgtm’} {vg/m® (ug/m®) {pgim’) (pg/m”} {ugim?y (pgin’) (ugre®) {aim®) {pgim") wgm® _ wgim’ {vg/m*)

Upwind 1915 0.43 ND {t.50) ND {0.50) ND {0.50) ND (0.50) ND (0.50) ND (0.8D) ND (0.50) ND (5.0) ND {5.0) 2.0 0.44 12 0.48 022 ND {0.10) ND (1.0)
Downwind 1815 1.0 1.1 D {0.60) ND {0.80) 1.9 ND (0.60) ND {0.80) ND (0.60) ND (6.0} ND {6.0) 20 0.47 12 0.4% 047 ND {0.12) WD (1.2)
RFD 0.80 015 - - - 1.2 - - - - - 00 0.066 00 L .12 - -

Upwind 11M0/5 0.74 ND (0.62) ND {0.£2) KD (0.62) 0.0 ND (0.62} ND (0.62) ND {0.62) ND (8.2} ND (6.2} 2.1 0.54 12 0.50 048 ND (0.12) ND (1.2)
Downwind 110i15 2.7 0.89 ND {0.64) ND{064) - 08B ND (064} ND (0.84) ND (0.84) ND (6.4) ND (6.4) 2.3 0.61 14 0.54 0.56 ND {0.13) ND (1.3)
RPD 11 o1 - - 0.11 - - - - - 0.081 012 015 0.077 0.15 - -

Upwind 111113 0.46 ND (0.62} ND (0.62) ND (0.82) ND {0.62) ND (0.62) ND (D.62} ND (0.62) ND (6.2) ND (6.2) 20 043 12 048 048 ND{0.12) as
Downwind 11115 20 0.80 ND {0.6¥) ND (Q.€7) 1.0 ND (0.87) ND (0.57) ND (0.57) ND (8.7) ND (6.7} 20 -0.38 1.1 0.50 0.45 ND (0.13) ND {1.3)
RPD 13 aar - - 0.47 - - - - - o 014 -0.087 D.041 -0.022 - -0.62
Upwind 11518 13 5.0 1.7 286 24 11 ND (0.87) ND (0.87) ND (6.7) ND {8.7) 18 043 141 048 0.42 023 ND (1.3}
Downwind 11515 14 5.1 1.7 28 27 1.2 ND {0.61) ND [0.61) 75 71 18 048 . 1.1 0.43 0.44 ©.21 ND {1.2)
RPD 0074 0.020 0.0 [1X1] 012 0.087 - - 011 0.058 0.0 0.11 0. 0.021 0.047 -0.001 -
Upwind 12115 32 ND{29) - ND{28) 8.1 a0 ND (2.8)* ND (297 ND 29 ND {28)" ND 28y ND (28)* 20 1.2 ND (0.57) ND{0.67)" NO({0.57) ND (5.7)
Downwind 12115 a8 1.80 0.88 1.0 8.4 4.8 3.5 28 ND (7.8) N (7.8) 2.4 0.74 1.3 0.50 0.50 023 ND {1.8)
_RPD 0.20 - - -14 0.78 - - - - - - -0.82 0,080 - - - -
Upwind W28 20 0.8g ND (D.86) ND (0.86) 12 ND (0.66) ND (0.66) ND {0.66) ND (6.6) 'ND (6.8) 27 0.65 14 0.58 D.59 ND{0.13) ND (1.3}
Dawnwind 112715 1.2 D.Ba ND (0.82) 20 12 ND (0.62) ND (0.62) ND (0.62) ND (6.2) ND (6.2) 31 0.64 1.5 0.55 0.81 0.31 ND (1.2}
RPD -0.50 -0.011 - 1.0 00 - -- - - - 014 -0.018 0.059 0.018 0.033 0.82 -
Upwind 21315 12 ND (0.86) ND {0.66) ND (0.B6) 1.2 NO {0.88) ND (0.668} KD (0.68) ND (6.6} NE (6.8) 23 0.43 1.3 0.50 0.47 ND (0.13) ND (1.3)
Downwind 213115 0.87 ND (0.87) ND (0.67) ND {0.67) 1.3 ND {0.87) ND {(D.67) ND (0.67) ND (B.7) ND (8.7) 2.3 0.55 1.3 0.51 0.48 ND (0.13) ND (1.3)
RPD -0.57 - - - 0.080 - - - - - 0.0 0.24 0.0 0.02¢ c.o21 - -
Upwind 21018 1.8 0.73 ND (0.60) ND (0.60) 0.e¢ ND (0.80) ND (0.80) ND (D.60) ND (8.0} 100 20 0.37 11 &.45 0.38 ND (0.12) ND {1.2)
Downwind 21015 2.0 Q77 ND (0.68) ND (0.68) 0.91 ND (0.6} ND (0.69) ND (0.68) ND (8.9) ND (8.9) 2.1 0.40 1.2 0.45 0.41 NI (0.14) ND {1.4)
RPD 0.22 0.053 - - 0022 - - - - -1.7 D.048 0.078 Q.087 00 0.050 - -
Upwind 21715 0.72 ND (0.58) ND (0.58} ND (D.58) 0,82 ND (0.58) ND (0.58) ND ({0.58) ND (5.8) ND (5.8) 1.8 043 11 PR3] 0.1 ND (0.12) ND (1.2}
Downwind FALGE] 0.60 ND (0.58) ND (0.56) ND {D.58} a.rg ND (0.56) ND (0.56) ND (0.56) ND (5.6) ND {5.8) 1.8 0.43 1.1 0.50 .41 ND {D.11) ND (1.1}
RPD 022 - - - .16 - - - - - 0.0 00 0.0 -0.020 a.8a - -

201506_05. AmbsianiAieSumary_TBL & 1of2
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TABLE 6. PERFORMANCE MONITORING SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

. Distance from - Manual _ Prassure LNA_PI'._ _ -Soil Va!aor D‘;z:’::d
Location Production _ Screen Screened Gauging Transducer Transmissivity Extraction Groundwater
Well Stratum Length Interval Tesling Screening Monitoring
(ft) (R) (ft-amsl)
Groundwater Production Well
HPW-01 0 Main 20 380.9 - 3609 X - - - -
LNAPL Recovery Well
HLRW-01 10 Main 20 405.9 - 3859 X - - - -
Monitoring Location
PZ-01 3.4 Main Sand 15 400.7 - 385.7 X "X - - -
PZ-02 . 48 Main Sand 15 401.0 - 386.0 X X - - -
PZ-03 7.1 Main Sand 15 400.7 - 385.7 X X - - ‘ -
MPE-A003 29 Main Sand 19.5 402.1 -382.6 X - - X -
ASW-03 39 Muiltiple Strala 20.0 4109 - 3909 X X - - -
MP-137 45 Main Sand 14.7 401.9 - 387.2 X X - - X
MPE-A002 58 Main Sand 19.3 401.0 - 381.7 X - X X -
MP-133 60 Main Sand 9.6 401.9-392.3 b 4 X - - X
HSVE-28S 61 North Qlive 45 421.1-416.6 X - - X -
HSVE-28D 64 Rand 6.5 410.1 -403.6 X - - X -
HMW-44A 69 North Qlive 97 4228-4131 X - - - -
MPE-AO01 71 Main Sand 19.5 401.4 - 3819 X - - X -
ASW-01 72 Multiple Strala 250 415.8 -390.8 X X - - -~
HMW-0448 74 Rand 47 410.8 - 406.1 X - - - -
MPE-A004 75 Main Sand 19.4 400.5 - 381.1 X - - X -
HMW-044C 77 . Main Sand 14.9 402.6 - 387.7 X X - - X
HMW-044D 77 Main Sand 44 384.8 - 380.4 X - - — X

201506_06_MonNetwork_TBL-Ba 10f2
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TABLE 6. PERFORMANCE MONITORING SUMMARY

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

. Distance from Manual Pressure LNA.PL. . Soil Va_por Dg:‘a)’::d
Location Production Screen Screened Gauging Transducer Transmissivity Extraction Groundwater
Well Stratum Langth Intarval Testing Screening Monitoring
(ft) (i3] (f-amsl)
MP-134 80 Main Sand 14.7 402.4 - 387.7 X X - - X
ASW-02 88 Multiple Strata 25.0 415.7 - 390.7 X - - - -
MP-135 91 Main Sand 14.6 401.5 - 386.9 X X — - X
HSVE-084 94 Main Sand 3.5 410.0 - 406.5 X - - X -
MP-136 99 Main Sand 14.7 401.9-387.2 X - - - X
MPE-A005 111 Main Sand 19.5 401.0-381.5 X - - X -
HMW-020 117 Multiple Strata 15.3 403.9 - 388.5 X - - - -
MP-055C 151 Main Sand 14.7 401.5-386.8 X x X - -
MP-097D 189 Main Sand 9.4 398.8 - 389.4 X - - - —
MP-054C 243 Main Sand 147 398.9 - 384.2 X X - - -
MP-035D 1,024 Main Sand 14.7 402.4 - 387.7 X X - - -
MP-085D 1,099 Main Sand 9.5 388.4-378.9 X x - - --
Notes:
"X" indicates monitoring performed during pilot test, "--" indicates no monitoring performed within the location
All distances and depths are approximate
* - Transducer deployed but data not recoverable
ft - feet
fi-amsl - feet above mean sea levet
LNAPL - light non-aqueous phase liquid
201508_08_MonNetwork_TBL-8a 20f2
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TABLE 7. STEP-TEST RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Drawdowry. Aquifer Loss ) Well Loss Drawdown due to Drawdown due to :
Step Discharge Discharge® Drawdown Discharge Coefficient Coefficient " Laminar Flow Turbulent Flow Well Efficiency

n Q o? s s/Q B c S Sw Ew

(gprm) (gpm®) () (figpm) {f/gpm) (ft/gpm?) () (ft) . (%)
1 60.6 3,676 0.80 0.013 0.014 8.4E-06 0.84 0.031 96
2 97.4 9,487 1.5 0.015 0.014 8.4E-06 1.3 0.079 . 94
3 160.4 25728 25 0.016 0.014 8.4E-08 22 0.21 a1
4 196.1 38,455 341 0.016 0.014 8.4E-06 27 0.32 89
5 2548 64,923 4.0 0.016 0.014 8.4E-08 35 0.54 ar
6 3014 90,842 48 - 0.016 0.014 8.4E-06 42 0.76 as

Notes:

- Discharge (Q) represents an average Q during step, n

- Drawdown (s) represents the maximum observed drawdown during step, n
gpm - gallons per minute

ft - feet

201506_07_StepTestResults_TBL-7 10f1




printed 07/21/2016 2:09PM by Dave.Gambach p. 60/99

TABLE 8. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINGIS

Dats Distances from Hydrostratigraphic Measwing Point Comacted Waler Uncomected Carracied Days from Btart of
Location . Meagured Pumping Center Unit Elevation Dapth to LNAPL Depth to Water LNAPL Thickness Elevation Crawdown Drawdown Focused Pumping
{foat) (f-amsl) {A-bmp) . {fi-bmp) (faat) (ft-amsl} (feel) (faet)
PZ02 220015 4 Main Sand 43082 ND ) 35.80 - 35482 K- 173 42
22515 430.62 ND 35.87 - 384.75 are 172 47
325 430.62 ND ) 38.19 - 38443 4.08 1.64 52
smons 430.62 ND : 38.31 - 34 4.20 167 60
3MiNs 430.62 ‘ND ! 3438 - 36624 227 -0.14 61
3TNS 430.62 ND } 34.00 - 39682 1.89 003 T
25 430.62 ND ' 33.50 - 30712 1.29 004 7a
a3ons 43062 ND 33.30 - 397.32 1.18 o7 80
PZ-03 17815 a Main Sand 430.26 NP 31.74 - 38552 - - 1}
1115 : 430.28 ND 33.85 - 306,31 2.4 138 4
1Hans 430.26 ND . 34,29 - 39597 2,55 140 10
122115 43026 ND { 34.61 - 38565 2.87 1.48 13
173015 43026 ND 34.87 - 39538 313 144 1]
21315 430.26 ND 34.85 - 38531 a1 148 25
21015 430,26 ND 35.02 - 39524 3.28 144 az
21201156 430.26 ND 3540 - 394.86 3.88 1.67 42
212815 430.26 ND . 3547 - 394.70 373 1.88 47
215 430.26 ND f 35.80 - 384 46 4.06 158 52
3M0M5 430,26 ND ’ 35.01 - 384 36 417 180 60
IMINE 430.26 ND 34.04 - 39822 230 -0.14 81
3MTHNS 430.26 ND 33.68 - 394.58 1.84 0.05 -13
323156 430.28 ND 33.18 - 397.10 1.42 004 73
3/30M5 430,26 ND 3285 - 397.31 1.2 D.08 B8O
HLRW-001 17915 10 Main Sand 433.87 WD 35.42 - 388.45 - - ]
11316 433.87 ND 37.50 - 398,37 2,08 127 4
119415 433.87 ND 37.88 - 396.01 2.44 1.3 10
172215 433.87 ND 33.17 - 385.70 2,75 138 13
13015 433.87 ND 3.8.45 - 39542 3.03 138 21
; 2315 433,87 ND i 38.58 - 39531 214 143 25
21015 433.87 ND H 33.64 - 38523 3.22 140 32
2020015 433.87- ND ! 39,02 - 384.85 3.60 163 42
2128115 433.87 ND 3810 - 394.77 3.68 1.83 47
s 433,87 ND 39.41 - 364 48 3.09 1.54 52
1015 433 .87 ND 39.48 - 30439 408 1.52 60
3115 433.87 ND 37.72 - 386.15 2.0 0,12 81
3TNS 433.87 ND 37.32 - 398.55 1.80 0.03 67
ﬁage 2019

201508_08_OvewdomrEntimatsa_TEL-S
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I TABLE 8. AREA AMANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
I Data Distanca from Hydroatratigraphic Maasuring Point Cormmacted YWater Uncorrected Corrected Days from Start of
Location Measured Pumping Center Unit Elovation Depth 1o LNAPL Dapth o Water LNAPL Thickness Elevation Drawdown Drawdown Focused Fumping
' (foat) (fi-amsl) {t-bimp) {nbmp) {feet) (R-amsl) {feel) {fast}
HPW-01 1eNs [+} Main Sand 433.51 ND 33.50 - S04.01 - - o
11INs 43351 ND 40.70 - sez81 520 4.84 4
. 112215 - 433.51 ND 41,50 - ag2m 6.00 53 13
173015 43351 ND 41.80 - 39161 8.40 545 21
21315 433.51 ND 41.80 - e 6.40 518 25
I 211015 433.51 ND 4200 - 390151 .50 5.23 2
2720113 43351 ND 42,70 - 390.81 7.20 5.82 42
22818 43235 ND 42.50 - 113 7.00 5.47 47
. /218 433.51 ND 43.00 - 3%0.51 7.50 3.80 52
anons 433.51 ND 43.10 - 38041 7.60 5.59 80
I ins 433.51 ND 37.70 - 39581 2.20 .10 1]
aNnms 433,51 ND 37.32 - 386,19 1.82 .18 ar
2315 43351 ND 38.80 - 398.71 1.30 .13 73
I 330115 433.51 ND 36.60 - 306.91 1.10 018 a0
PZ-01 19/15 3 Main Sand 43D.15 ND 367 - 398,48 - - 1]
I 1NM3INs 43015 WD 33.85 - 386.20 228 1.50 4
11813 43D.15 ND 3428 - 30587 281 1.50 10
1225 430.15 ND 34.59 - 38558 282 1.85 13
I 153013 ' 430.1% ND 3485 - 38530 318 1.54 21
2315 430,15 ND 34.01 - 38524 324 1.56 25
FADLGE . 43D.15 ND 35.00 - 385.15 333 1.53 32
I 212015 43D.15 WD 35.36 - 394.78 368 1.75 42
242815 430.15 ND 35.42 - 38473 375 1.73 47
I 3215 430.15 ND 35.75 - 364 40 4.08 1.85 52
nons 43015 ND 35.89 - 39428 4.22 1.70 60
LRI E 430.15 ND 3392 - 386,23 225 -0.15 &1
I ININs 43015 ND 33.55 - 396.60 1.88 0.04 67
H23M5 430.15 ND J3c4 - 38711 1.37 0.04 73
l 330N 430.15 ND 32.85 - 39730 1.18 o.08 a0
PZ-02 146115 4 Main Sand 430,62 ND 32.11 - 398.51 - - 0
& 113ns 43D.82 ND 3439 - 498.23 2.28 148 4
._, 11915 430.62 ND 3471 - 39591 2.60 1.48 10
12215 430.62 ND 3502 - 395,80 201 1.53 13
A 13015 430.62 NG 35.23 - 395.30 3.12 148 2
L 2315 430 .82 ND 35.31 - 38531 320 1.50 25
) B 21018 430.62 ND 35.44 - . 395.18 3.33 1.62 32
201506_08_DirawdownE stimates,_TBL-8 Paga10of9
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TABLE 8, AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Days from Start of

N Date Distance from Hydrostratigraphic Measuring Point Cormected Water Uncerrected Correctad
Location Measured Pumping Center Unit Elevation Depth to LNAPL Depth o Water LMAPL Thickness Elgvation Drawdown Drawdown Focused Pumping
{feat) {ft-amsl) (H-bmp} {ft-bmp} {f=et) {ft-amsl) ({test) {taet)
MP-133 122115 B0 Main Sand 42948 3285 32.88 003 398.62 2.01 Deg 13
135 429.48 ND BT - 398.31 2.32 0.72 21
21315 429.48 ND 3350 - 385.98 285 1.0 25
2Mons 429.48 ND 3350 - 38593 265 088 32z
220015 '420.45 ND 33.60 - 395.88 2.75 085 a2
2251S 429,48 ND 33.37 - 388.11 2.52 054 47
2415 420.48 ND 33.00 - 395.58 3.05 0.66 52
3M0MS 420.48 ND 3484 - 384,84 arm 13 B0
3MiNs 428.48 ND 33.14 - - 398.34 229 -0.07 81
IS 42048 ND 3270 - 386.78 1.85 0.05 87
323G 420.48 ND 3216 - 397.32 1.31 0.02 73
M5 42048 ND 3192 - 397.56 1.07 0.01 B0
ASW-1 17813 72 Multiple Strata 430.43 ND 3198 - 36847 - - 1]
111318 ) 43043 ND 3311 - 3687.32 1.15 0.52 4
11815 43043 ND 33.48 - 308,94 1.53 0.58 10
12215 43043 - ND 3378 ° - 358.65 1.82 0.61 13
173015 43043 ND 34.08 - 38B.35 212 0.63 21
2315 430.43 ND 3420 - 386.23 2.24 0.71 25
21015 430.43 ND 3428 - 38B.15 232 0.68 32
212015 43043 ND 34.55 - 365.88 259 0.80 42
22515 430,43 ND 34.87 - 385.78 amn 0.84 a7
215 430.43 ND 34.96 - 385.47 3.00 073 52
aHaMs 43043 ND 35.10 - 368533 314 077 B8O
A5 43043 ND 34.00 - 366.34 213 -0.11 81
AMTNS 43043 ND 3370 - 38B.73 .74 0.05 87
215 430,43 ND 3320 - 39723 .24 0.06 73
A5 430,43 ND 3292 - 3gr.51 ©.96 0.01 B0
HMW-044C 1415 7 Main Sand 420.21 29.90 2892 0.02 388.31 - - o
11315 : 428.21 31.15 3124 0.09 397.04 1.27 058 4
1HMens 42821 31.55 3.80 0.05 38663 1.68 0.85 10
112215 428.21 31.87 3180 0.02 386.24 1.97 0.70 13
13013 42821 . ND 3217 - 388.04 229 0.72 21
2315 428.21 3223 3225 0.02 36598 233 0.74 25
21015 428.21 ND 3230 - 395.61 240 0.70 3z
220115 428.21 ND 3255 - 395.66 2.65 0.80 42
2125115 428.21 ND 3z82 - 385.5% 272 0.78 47
Page 4 of B
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l TABLE B. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORL, ILLINOIS
l Date Distance from Hydrostratigraphic Measuring Point Cormacted Water Uncormected Corrected Days from Start of
Lacation Measured Pumping Center Unit Elevation Depth to LWAPL Depth to Water LNAPL Thickness Elevation Drawdown Drawdown Focused Pumping
l {feet) (M-emsl) (f-bimp) (f-brmp} {fest) (f-amsl} {feet) (fest)
HLRW-BO1 I23MS 10 Main Sand 433.87 ND 36.82 - 387.05 1.40 004 73
3015 433.87 ND 36.60 - 397.27 1.18 003 &0
l ASW-3 115 39 Multiple Strata 430.51 32.00 2202 0.02 36B.51 - - [+]
111315 430.51 33313 33.40 007 387,18 1.34 0e&3 4
l mens 430.51 33087 3390 0.03 356.63 1.87 083 10
1122115 430.51 34.12 34.18 2.04 386.38 212 083 13
13015 430,51 3442 34.48 Q.04 368.08 242 0.85 21
l s 430.51 ND 34.57 - 38504 2.57 085 25
2108 430.51 ND 3488 - 395.82 2.68 095 3z
I 2120115 43051 34,98 34,08 0.02 305.55 2,96 1.08 42
2125118 430,51 ND 35.10 - 30541 310 1.14 47
a2u1s 430.51 ND 3542 - 395.08 342 108 52
l anoms 430.51 ND 35,55 - 394.98 3.55 108 80
a5 430.51 ND 34.28 - 396,23 2.28 -D.05 a1
AMTHS 430.51 ND 33.82 - 668 1.82 0.04 a7
l 32318 430.51 ND 33.32 - 387.18 1.52 D05 73
33015 430.51 ND 33.m - 387.50 1.01 =0.03 a0
l MP-137 1815 45 Main Sand 428,50 ND 30.87 - 398.83 - - 0
1H3Ins ) 42950 ND 32.35 - 397.15 1.48 1.02
1Men1s 428.50 ND 32.78 - 38872 1.81 1.13 10
l 12215 428.50 ND 33,05 - 39545 2.18 1.14 13
113015 az2a.50 ND 33.27 - 396.23 2.40 1.09 21
I 2115 424950 ND 33.40 - 396.10 2.53 117 25
21015 429.50 ND 3348 - 396.04 2,59 1.12 3
2120115 424 .50 ND 33,70 - . 38580 2.83 1.21 42
I 2125115 428.50 ND 33.80 - 38570 2.83 1.24 47
215 426.50 ND 34.21 - 385.20 3.24 1.24 52
305 420.50 ND 34.30 - 39520 343 1.24 ]
l N5 429.50 ND - 3275 - 398.75 1.88 018 51
MMINs 429.50 ND 3242 - 397.08 1.85 0.03 &7
b 2915 428 .50 ND 96 - 397.54 1.08 0.08 73
N5 420.50 ND Caur2 - 3pr.7a 0.85 907 80
MP-133 1/815 ED Main Sand 429 48 ND 30.85 - 368,83 - - ¢
E L HESE 420.48 3215 az1? 0:02 387.33 1.30 a.58 4
111815 ' 429.48 32.56 3258 .02 368.82 1.71 .65 10
§
-
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TABLE 8. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

) Date Distanca from Hydrostratigraphic Measuring Point Correctad Water Uncorrected Corrected Days from Start of
Location Measured Pumping Center Unit Elevaticn Depth to LNAPL Depth to Water LNAPL Thickness Elevation Drawdawn Drawdown Focused Pumping
tfeet) (fremsl) {t-brmp (f-bmp) {foei) {ft-amsl) tfest) {feot)
ASW-2 1Bi15 [ Multiple Strata 430,38 "ND . 31,87 - 388.40 - - 0
111315 430.38 ND 32.88 - 367.36 111 045 4
11815 430.38 ND ‘ 33.36 - 307.00 1.48 0.51 10
12215 430,38 ND i 33.64 - 308,72 177 0.53 13
130115 43036 ND ) 33.04 - 306.42 2.07 0.55 21
2315 430.38 ND } 3403 - 306,33 2.18 060 25
2MOME 430.36 ND 34.43 - 396.23 226 0.59 32
2020015 430.36 ND . 3438 - 395,98 251 0.89 42
22515 430,38 ND i 3450 - 205,86 263 073 a7
w215 430.38 ND 3483 - 39553 2.98 0.88 52
3M0MS 430.38 ND . 3500 - 39536 3.13 014 - 80
3115 430.36 ND 3405 - 3gean 2,18 -0.09 a1
IMTHS 430.36 ND ‘ 3355 - 396.81 1.88 -0.04 &7
25 430,38 ND 33.16 - 397,20 1.29 0.08 73
33015 430.36 ND ‘ 3280 - 397.46 1.03 0.05 80
MP-135 11915 3 Main Sand 429.48 ND : 30.67 - 358.81 - - 0
113115 420.48 ND : 3191 - 397.57 124 0.57 4
11915 i 429.48 ND i 3227 - 307.21 160 0.61 10
12218 420.48 ND 3250 - 396.89 192 087 13
113015 420.48 ND . 3291 - 306.57 224 072 21
203145 4208.48 ND 3283 - 390,55 2.26 0.69 25
21015 420.48 ND 33.00 - 396,46 2.33 0.65 2
202015 429.48 ND 3330 - 306.18 2,63 0.80 .42
202515 420.48 ND ‘ 3338 - 306.10 27 0.81 a7
215 42048 ND ' 3375 - 30573 a8 o.rr .
INONS 42048 ND 33.80 - 39558 3.23 0.63 80
115 42048 ND ; 32.82 - 306,66 215 013 81
A5 42048 ND 32.42 - a87.08 175 0.02 ar
2315 420.48 ND 3185 - 3753 1.28 o.08 7
33015 420.48 ND 31,70 - 397.78 1.03 0.04 80
MP-138 1915 ] Main Sand 42041 30.62 . - 3082 0.20 398.74 - - 0
1315 4294 31.80 3214 0.34 38753 1 0.55 4
11015 429.4% 3218 3240 0.30 397.15 159 0.60 10
172215 420.41 32,51 3272 .21 306,84 189 0.64 13
13015 a2a.41 3284 ’ 3294 0.10 308,55 220 0.87 2
2315 429.41 ND 32.86 - 386.55 2,19 0463 25
Page6ofB
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l TABLE 8. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
I Date Distance frem Hydrostratigraphic Measuring Paint Conmected Water Uncarrected Correcied Days from Start of
Lacation Measured Pumping Center Unit Elevation Depth to LNAPL Dapth to Watar LNAPL Thicknass Elevation Dravdown Drawdown Focused Pumpir
l {feat) (A-amal) {f-brap} ft-bmp) [fest) {R-amsl) (feal) {fest)
HMW-044C 15 v Main Sand 42021 ND 3295 - 395.28 805 0.72 52
310M5 42821 ND 33.10 - 38511 .20 0.77 60
l MM 42821 ND 207 - 306.14 217 013 61
ATHE 4281 ND 3168 - 396.53 1.78 0.03 67
32315 428,21 ND 31.20 - 397.01 1.20 0.08 73
l 3015 42821 ND 3098 -- a97.28 1.06 0.05 80
HMW-044D 1813 ™ Main Sand 420.78 ND 3135 - 398.41 - - o
l 11318 428.76 ND 32886 - 387.10 1.3 0.68 4
mens 42076 33.00 3301 0.1 396.76 1.65 0.70 10
l 12215 . 42976 ND 33ar - 398.38 2,02 0.81 13
1130015 428.76 ND 3365 -- 398.11 230 0.52 21
2215 420.76 ND 3366 - 306.10 2.3 D.78 25
l 210Ms 42076 ND 3378 - 39568 243 078 2
2120115 428.78 ND 34.07 - 395.68 272 0.83 42
212515 420.76 ND 34.12 - 395.64 277 091 47
l 215 429.78 ND 34.30 - 385,26 315 0.88 52
IoMs 428.78 ND 3464 - 395.12 3z .93 50
M5 42076 ND 3345 - 398.31 210 -0.14 51
l 3MTMS 420.76 ND 33.08 - 3p6.88 173 0.04 67
32318 420,76 ND 32.57 - 397.19 1.22 0.04 T3
I 33IME 42916 . ND 3235 - 3p7.41 1.00 0.05 B0
MP-134 17915 80 Main Sand 429 57 30.80 302 0.2z 388.72 - - Q
I 11315 429.57 32,08 32386 0.28 39743 1.20 0.87 4
111815 429.57 32.48 327 0.25 397.05 1487 0.72 10
112215 429.57 32.78 33.03 026 39B.73 198 0.78 13.
l 113013 420.57 33.08 3325 [+R1] 3598.47 225 078 21
2315 42957 a1 3a.1e t.o8 306.44 228 0.76 25
211015 429,57 A 3350 4.20 396,29 243 a7 32
l 212015 428.57 33.50 3354 0.04 386.06 2,66 o828 42
2125015 : ‘420,57 ND 33.30 - 396.27 245 0.59 47
a5 42057 3J3.80 3383 0.08 39587 3.08 0.7g 52
' 31015 429 57 ND 3405 - 385.52 3.20 0.84 €0
s 42957 NDO 3285 - 38862 210 0.13 81
! MTHE 42057 NDO 3260 - 38897 1.75 0.07 ar
32315 42457 ND 32.06 - 397.51 1.21 004 73
33015 42057 ND 31.62 - 397.75 0.97 0.03 80
1_1 .
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TABLE 8. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Date Distance from Hydrostratigraphic Measuring Point Corectsd Water Uncomected Caorrected Days from Start of
Location Maasured Pumping Center Unit Elevation Dapth to LNAPL Depth lo Water LNAPL Thickness Elevation Drawdown Drawdown Focused Pumping
) {feet) (R-amsl) {ft-bmp) ft-bmp) (fest) {ft-emsl) {lset) {feet)
MP-055C IS 151 Main Sand 42987 ND 33.10 - 38B.5T 1.24 0.03 87
32316 42967 ND ; 260 - 38707 0.74 004 3
3015 42987 ND 32.38 - 387.29 0.52 0.05 80
MP-087D 1815 189 -Main Sand 42031 ND ’ 30.70 - 3.95.61 - - ]
171315 4201 31,88 i 31.74 D.0B 387.63 0.88 0.33 4
1/16M15 42031 1.9 i 2.1 0.2 agr.20 1.32 0.35 10
1122115 42031 32.26 2.4 0.08 387.03 1,59 0.35 13
1730118 42931 32.56 32,58 0.02 3BB.75 1.68 0.36 21
2IE 42831 ND 3ze1 - 388.70 1.81 0.36 _ 25
2M0MS 4290 2.0 272 a0z 38B.61 2.00 0.34 32
220115 4281 ND 32.92 - 366.38 222 041 42
22515 428,11 ND | 33.00 - 3e6.31 230 0.41 47
s 42831 ND 33.30 - 386.01 2.60 0.3 52
31015 42831 ND 3343 - 38588 213 0.35 1]
31115 42831 ND 3278 - 308.53 2.08 -0.18 61
TS 4291 ND 3236 - 366.9% 1.66 -0.05 67
323115 42831 ND 32.00 - 38731 130 010 3
3130115 42031 ND 3t.80 - 38751 1.10 013 1]
MP-054C 1/8M15 243 Main Sand 430.07 30.59 34.42 343 398.60 - - ¢
1M13INS 430,07 31.80 35.31 an 387.62 0.88 -0.05 4
141815 43007 3203 33.34 o4 387.05 1.85 020 10
12215 43007 3321 3362 X 3] 396,77 1.83 0.22 13
1130115 430,07 3352 3382 0.4D 386.46 214 0.25 21
2318 43007 33.58 33.95 0.37 386.40 219 0.28 25
210185 - 430,07 3341 34.10 0.60 398.50 210 0.03 32
22015 430,07 3392 3428 0.38 368.07 253 0.4 42
22515 430,07 34.00 34.50 0.50 385.96 2.64 237 47
¥ans 430,07 34,34 383 0.48 385.62 2.08 &N 52
nons 430.07 ND 3450 - 385.57 3.03 0.28 60
IINs 430.07 ND .02 - 386.05 2,58 -0.10 -1}
MINS 430,07 ND 33.60 - 386.47 213 304 &7
yzans 430.07 ND 33.oe - 366.98 1.82 Q.04 73
H30NS 43007 ND 32,85 - agr.2z 1.38 0.03 BD
MP-0350 18115 1024 Magin Sand 43043 3328 .22 0.76 306.80 - - ¢
1315 430.43 33.80 34.61 0.81 306.44 0.35 0.08 4
: Page 8 of 0
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l TABLE 8. AREA AMANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
I Date Distance from Hydrostratigraphic: Mesasuring Point Corracled Water Uncorrected Corrected Days from Start of
Location Measured Pumping Center Unit Etevation Depth to LNAPL Depth to Water LNAPL Thickness Elevation Drawdown Drawdown Focused Pumping
l {feet) (f-amel) (R-bmp) (f-bmp) {feat) (f-ama!) {feet) (feet)
MP-136 . 2110145 ) Main Sand 429.41 ND 290 - 398.43 27 0.3 2
22011E ' 420.41 ND 3324 - 398,17 257 0.75 92
l 251% 42941 ND 3335 - 396.08 2688 0.78 47
215 42941 ND 3367 - 395.74 3.00 .69 52
anons 429.41 ND 33.80 - 389581 a13 073 60
l nins 426.41 ND 32.79 - 396,62 212 £.16 61
N5 428.41 ND 5245 - 306.98 1.78 0.08 67
32315 420.41 ND 31.92 - 39T.40 1.29 0.04 73
l 33015 428.41 ND nrz - 397.89 1.05 o.07 80
I HMW-020 19135 17 Multiple Strate 430,65 ND 3232 - 388.32 - - L+
" AM3Ms 430.65 ND nn - 38734 o.ea 0.35 4
11815 43085 NO 33.70 - 386,95 1.38 C.42 10
l A [rrid b 43085 ND 33.98 - 306.68 1.64 042 13
13015 43065 ND 3425 . - 306.40 18 043 21
24315 43065 ND 3432 - 20833 2.00 046 25
I 211018 430 85 ND 343 - 386.22 2.1 D48 32
242015 43085 ND .68 - 39597 2.38 0.56 42
2125115 430,65 ND 3480 - 38585 248 0.80 47
l a5 430,65 ND 3512 - 38553 2,80 052 52
3MDM5 43065 ND 3522 - 38543 2.80 053 1]
I IS 43085 ND AT - 396,18 215 -0.10 1]
TS 43085 ND 34.04 - 306.61 1.72 002 a7
32318 430.65 ND 3357 - 387.08 1.25 0.06 73
I 313015 430.85 ND 33.30 . - 387.35 0.88 0.02 ]
MP-055C 118115 151 Main Sand 420,67 3177 32148 038 387.81 - - 1]
I 111315 420867 3257 32.08 039 397.01 0.80 065 4
11815 429.67 32.30 @1 181 366.85 0.88 0.3 10
12215 42067 3272 33.92 120 306.67 1.14 0.4 13
I 1130115 . 420 87 3347 33.68 048 386.38 1.42 042 Fil
21315 428.87 3322 33.63 3] 368.36 145 D41 25
i 21015 429.67 3340 33.90 c.10 399.25 1.58 0.40 a2z
212015 420.67 3361 33.00 o2g 395.99 1.82 0.51 42
22515 420 67 33.37 34.00 083 3946.18 1.68 027 ar
I 3215 429.67 34.00 34.58 o0.58 388.54 227 048 52
- il 31015 420.67 34.14 34.16 0.02 3p5.53 228 0.40 60
: s 429 87 ND 33.50 - 388.17 164 .12 &1
. E
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TABLE 8. AREA A MANUAL FLUID LEVEL MEASUREMENTS AND CORRECTED DRAWDOWN
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Date Distanca from Hydrostratigraphic ~ Measuring Point Covrected Water Uncomrected Correctad Days from Start of
Location M, d P ing Genter Unit Elevation Depth to LNAPL Depth to Water LNAPL Thickness Elevation Brawdown Drawdown Focused Pumping
[feet) {ft-amsl) {R-bmp) . (A-bmp) (feat) (R-amasl) (feet) tfect)
MP-0350 8NS5 1024 Main Sand 43043 3z80 3548 1.40 396.10 0.70 0.10 10
1722145 430,43 42 35.74 1.59% 39587 0.83 007 13
13015 430.43 46 36.08 1.62 395.60 1.20 0.07 Fal
213135 43043 M5 . 36.20 1.69 385.53 1.28 008 25
210/15 430.43 i 3461 36.30 1.75 395.42 1.38 0.08 32
2720115 430.43 ' 34.81 36.33 1.52 38527 1.52 009 . 42
212515 ' 430.43 34.85 ND - - - - A7
3215 43043 3612 37.30 213 . 394,81 " 108 p.or 52
s 43043 3520 3749 229 384.70 2.08 0.09 60
HMB 430.43 . 35.10 3725 2158 30484 198 o.o? 61
TS 430.43 ND 34,85 - 39546 1.32 -0.02 67
32315 . 430.43 ND 3.45 - 395.88 082 -0.01 73
330098 i 430.43 ND 34.18 - 36B.25 0.53 -0.05 80
MP-0850) 11815 1098 Main Sand 427.66 ND aog.er - k-] - - [}
11315 427.06 NO 31.00 - 306.86 0.33 -0.08 4
1119715 427 86 ND 310 - 386.56 , 083 0.10 10
1722115 42786 ND 31.59 - 38B.27 : 0.92 -0.07 13
173615 42780 ND atar - 38599 1.20 .07 3]
215 427 686 ND 3189 - 38597 1.22 -0.08 25
21015 427.66 ND 3200 - 385.86 133 -0.08 32
2{2015 417.38 ND . 3215 - 95T 1.48 -0.09 42
212515 427 86 ND 3225 - 38581 ' BRT- -0.07 47
31215 42786 ND . 3285 - 385.21 198 -0.07 52
HoNs 427.88 ND 3273 - 385.13 2.06 -0.00 €0
IM1AS 427.86 ND 3zg2 - 385.24 1.85 0.07 a1
NS Erig. ND 3218 - 385.70 1.49 o.02 67
25 427.88 . ND ate4 - 38622 L 0.01 73
NS . 427.36 ND . 3145 - 38641 i 0.78 0.05 a0
Notes:
- - Not measursd

ft-ams| - feet above mean seaa level
fl-bmp - feet balow measuring point
ND - nat detectad

201506_{8_DrawdownEstimates_TEL-8 Page 9 of 0
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TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance Valatile
from . Petroleum Incremental  Cumulative
‘Production Measured Differential Total Volatile Related Mass Mass Mass
Location Date Well Vacuum Pressure Temperature  Flow Rale Concentration  Concentration Removal Rate Recovered Recovered
{feet) (in-H,0) (in-H;0) (*F) (scfm) {ppmv) {pprmv) {gal/day) (gal) (gal)
MPE-AQQ1 11615 Fal 129.0 0.00 33 00 - - 0.0 0.0 00
1/8/15 100.0 0.00 anr 0.0 - - 0.0 0.0 0.0
1112115 B2.0 0.4 36 15.5 - - ~ - -
1/14/15 59.0 0.49 39 17.5 - - - - -
1/16/15 29.0 0.35 42 15.2 - - - - -
1120115 23.0 0.59 a2 201 107,000 64,400 109.1 436 436
1122115 55.0 0.32 42 14.2 95,400 54,900 68.7 137 573
1/26/15 85.0 0.57 44 17.8 91,800 53,300 82.9 In 905 .
1/28/15 104.0 0.60 a5 18.0 83,400 55,900 76.1 152 1,057
1/30/15 98.0 0.62 38 18.6 59,500 42,000 56.1 112 1,169
2/215 71.0 0.62 42 : 19.3 28,400 21,500 278 83 1,253
2/415 68.0 0.58 42 18.7 53,800 35,600 510 102 1,355
2/615 64.0 0.55 40 18.4 42,800 31,600 399 80 1,435
2/9115 56.0 0.45 44 16.8 29,200 19,500 249 75 1.509
21115 50.0 0.57 46 18.0 34,400 27,700 331 66 1,576
21315 62.0 0.55 35 18.5 37,200 29,600 9 70 1,645
2117115 86.0 0.58 41 18.3 21,800 16,600 20.2 81 1,726
2720115 83.0 0.65 37 195 26,500 20,400 26.2 79 1,805
2/23/15 74.0 0.58 45 18.5 25,800 20,100 24,2 73 1,878
2127115 57.0 0.58 43 19.0 30,300 23,900 29.2 117 1,994
215 53.0 0.57 42 19.0 25,700 20,900 24.8 74 2,069
3/915 33.0 0.45 55 171 23,900 20,650 207 145 2,214
11115 39.0 0.40 54 16.0 26,250 23,750 213 43 2,266
313115 80.0 0.19 - 54 10.4 18,000 14,900 9.5 19 2,275
IN6I115 75.0 0.42 53 15.6 21,500 17,950 17.0 51 2,326
M85 79.0 0.55 58 17.7 27,300 24,600 245 49 2,375
3120115 87.0 042 57 15.3 21,800 17,900 17.0 bt 2,409
32715 93.0 0.58 55 17.8 11,800 8,650 10.7 75 2,484
3/30/15 99.0 0.33 56 , 13.3 24,500 21,300 16.5 50 2,533
4/115 84.0 0.06 58 6.1 19,000 14,850 5.8 12 2,545
4/6/15 119.0 0.07 63 6.2 15,500 11,050 4.9 24 2,570

201508_09_VaporRecoverySummary_TBL-#

Page 1 of 7

pri Ted 07/21/2016 2:09PM by Dave.Gambach p. 69/99



pfinted 07/21/2016 2:09PM by Dave.Gambach p. 70/99

TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance Volsatile
from Petroleum Incremental  Cumulative
Production Measured Differential Total Volatile Related Mass Mass Mass
Location Date Well Vacuum Pressure Temperature  Flow Rate Concentration  Concentration Removal Rate Recovered Recovered

- (feet) {in-H,0) {in-H,0) F) (scfm) {ppmv) (ppmv) {galiday) (gal) (gal)
MPE-A002 1/6/15 58 73.0 0.00 0 0.0 - - 0.0 0.0 0.0
1/8/15 67.0 0.00 0 0.0 - - 0.0 0.0 0.0

11215 75.0 0.00 33 0.0 - - 0.0 0.0 0.0

1/14/15 123.0 0.00 30 0.0 - - 0.0 0.0 0.0

11615 96.0 0.00 38 0.0 - - 0.0 0.0 0.0

1720015 57.0 0.00 35 0.0 - - 0.0 0.0 0.0

1122115 46.0 .00 35 0.0 - - 0.0 0.0 0.0

1/26/15 47.0 0.00 36 0.0 - - 0.0 0.0 0.0

1/28/15 110.0 0.0c0 41 0.0 - - 0.0 0.0 0.0

1/30/115 58.0 0.00 44 0.0 - - 0.0 0.0 00

212115 74.0 0.00 33 0.0 - - 0.0 0.0 0.0

2/4115 53.0 0.00 34 0.0 - - 0.0 0.0 0.0

20615 146.0 0.00 37 0.0 - - 0.0 0.0 0.0

21915 37.0 0.00 40 0.0 - - 0.0 0.0 0.0

2111115 60.0 0.00 41 0.0 - - 0.0 0.0 0.0

211315 94.0 0.10 38 10.0 138,000 106,800 69.9 140 140

21715 45.0 010 34 9.6 143.000 115,500 69.4 278 4a17

2120115 50.0 0.10 35 8.6 125,000 85,800 60.9 183 B0D

212315 113.0 0.13 34 11.8 135.000 95.400 80.4 241 B42
212715 113.0 .10 30 10.3 145,000 108,100 75.4 o 1,143
2115 112.0 0.33 38 19.4 130,000 104,500 126.1 378 1,521
39115 119.0 0.05 38 7.0 145,000 117,800 51.3 359 1,880
3N1NnsS 83.0 0.05 56 8.7 182,000 154,900 61.4 123 2,003
3N35 89.0 0.05 48 6.7 135,000 109,760 46.1 92 2,096
3/16/15 83.0 0.14 48 17 100,000 82,700 59.5 178 2,274
31815 720 013 48 11.1 106,000 85,500 59.9 120 2,394
3/20/15 74.0 0.05 48 6.7 105,000 86,800 35.4 7 2,465
312715 89.0 013 45 8.2 82,800 65,100 38.8 7 2,736
373015 87.0 0.27 46 13.5 75,300 64,000 51.7 155 2,891
411115 80.0 0.25 53 13.1 88,500 69,000 58.6 117 3,008
416115 90.0 0.23 58 12.3 59,200 44,000 36.8 184 3,192
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TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance . Volatile
from Petroleum Incremental Cumulative
Production Measured Differential Total Volatiie Related Mass Mass Mass
Location Date Well Vacuum Pressure Temperature  Flow Rate Conceniration  Concentration Removal Rale Recovered  Recovered
{feet) {in-H,0) (in-H,0) (F) {scfm) (pprv) (ppv) (gal/day) (gal) (gal)
MPE-AQ0D3 1/6/15 29 53.0 0.00 0 0.0 - -- 0.0 0.0 0.0
1/8/15 47.0 0.00 0 0.0 - - 0.0 0.0 0.0
1112/15 41.0 0.05 38 5.7 - - - -- . -
1114/15 123.0 0.00 37 0.0 - -- 0.0 0.0 0.0
1/20/15 104.0 0.05 51 5.2 103,000 84,700 27.2 109 109
1/22/15 103.0 0.05 48 5.2 109,000 84,700 28.7 57 166
1126115 950 0.05 46 53 108,000 85,900 29.0 116 283
1/28/15 92.0 0.10 51 74 122,000 97,500 45.8 92 374
1/30/15 83.0 0.05 53 5.3 127.000 108,500 34.1 68 442
2/2/15 79.0 0.05 49 54 103,000 88,700 28.2 85 527
2/4/15 80.0 0.05 49 54 97,200 18,400 26.6 53 580
2/6/15 80.0 0.07 49 6.4 85,800 69,600 27.8 56 636
2/19116 74.0 0.14 48 9.1 95,200 78,700 439 132 768
2115 38.0 0.13 45 10.8 83,500 66,800 458 92 859
21315 36.0 0.18 44 13.2 63,400 52,200 42.4 85 944
21715 33.0 . 0.18 44 12.8 57,600 49,100 374 149 1,094
2120115 47.0 0.30 38 17.1 63,500 49,800 54.9 165 1,258
212315 66.0 D.28 44 16.7 82,900 71,100 70.2 211 1,469
227115 ' 65.0 0.29 42 17.0 115,000 100,600 99.2 397 1,866
32115 58.0 0.41 42 20.2 85,200 - 74,400 87.4 262 2,128
3/9M15 55.0 0.33 49 17.9 84,800 74,000 76.9 538 2,666
311115 86.0 0.14 59 11.6 120,000 108,200 70.8 142 2,808
31315 96.0 0.17 53 13.1 95,200 84,100 63.2 126 2934
anens 1020 0.11 56 10.4 74,200 67,700 © 392 118 3,052
385 104.0 0.07 59 8.1 72,300 64,400 29.8 60 3112
3/20/15 - 1090 0.09 56 94 77,300 68,800 36.8 74 3,185
32715 113.0 0.07 52 6.4 63,400 55,100 20.4 143 3,328
3130115 113.0 0.05 55 5.3 62,800 57.000 16.8 51 3379
4/1115 119.0 0.05 59 5.2 74,800 66,200 19.8 40 3419
4/6/15 117.0 0.05 61 5.2 63,500 56,200 16.8 84 3,503
201506_09_VaporRecoverySummary_TBL-9 Page 3of 7



TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance Volatile
from Petroleum Incrementat  Cumulative
Production Measured Differential Total Volatile Related Mass Mass Mass
Location Date Well Vacuum Pressure Temperaiure Flow Rate Concentration Concentration Removal Rate Recovered Recovered
{feet) (in-Hz0) {in-H;0) (‘F) (sctm) (pprmv) (pprav) (galiday) (gah) (gal)
MPE-AQ04 1/6/15 75 98.0 0.00 0 0.0 - - 0.0 0.0 0.0
1/8/45 100.0 0.00 0 0.0 - - c.0 0.0 0.0
112115 350 0.00 a3 0.0 - -- 0.0 0.0 0.0
111415 107.0 0.00 KL} 00 - - 0.0 0.0 0.0
11615 9.0 0.00 K 0.0 - - 0.0 0.0 0.0
1120115 95.0 0.00 45 0.0 - - 00 0.0 0.0
1/22115 85.0 0.00 43 (110} - - 0.0 0.0 0.0
1126115 74.0 0.00 44 0.0 - - 0.0 0.0 0.0
1/28/15 68.0 0.00 49 0.0 - - 0.0 0.0 0.0
1/30/115 50.0 0.00 42 0.0 - - 0.0 0.0 0.0
212115 i01.0 0.00 45 00 - - 0.0 0.0 0.0
2/1415 98.0 0.05 47 52 101,000 85,100 26.6 53 53
2/6/15 98.0 0.12 45 81 96,500 86.300 396 79 133
2/9/115 98.0 0.17 47 96 95,600 80,000 46.5 140 272
211115 93.0 0.12 45 8.2 90,500 80,300 376 75 347
211315 93.0 0.17 42 98 75,600 69,100 376 75 423
21715 g2.0 0.15 45 92 75,800 69,300 354 141 564
2/20/15 90.0 0.14 40 89 84,300 76,700 38.0 114 678
212315 86.0 0.25 43 120 94 600 85,500 576 173 851
212715 78.0 0.25 43 12.1 116,000 106,200 706 282 1,133
32115 76.0 032 48 13.7 90,800 84,300 63.1 189 1,322
3/9/15 5.0 024 48 11.9 175,000 169,500 1056 739 2,062
31115 93.0 017 63 96 163,000 157,700 794 159 2,220
IN3ING 91.0 0.24 51 11.5 105,000 101,400 61.2 122 2,343
3116115 110.0 0.25 55 11.4 88,500 85,900 51.2 153 2,496
k'al: T 107.0 0.07 59 6.0 85,600 82,600 26.0 52 2,548
320115 97.0 0.16 55 93 94,800 90,500 447 89 2,638
327115 91.0 0.08 49 7.4 67,600 63,900 243 170 2,808
o 3/30/15 96.0 0.05 48 55 52,500 58,800 17.3 52 2,860
% 4MNMs 98.0 0.06 55 6.0 68,500 64,600 207 41 2,901
s 4/6/15 90.0 0.05 57 55 55,200 51,000 15.3 76 2,978
S
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TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance Volatile

from ‘ Petroleum Incremental  Cumulative
Production Measured Differential Total Volatile Related Mass Mass Mass
Location Date Well Vacuum Pressure Temperature  Flow Rate Concentration  Concentration Removal Rate Recovered Recovered
(feet) (in-H,0) (in-H,0) (°F) (scfm) {(ppmv) (ppmv) (galiday) (gal) {gal)
MPE-AQQS 1/8115 11 113.0 . 0.00 4] 0.0 - - 0.0 0.0 0.0
1112115 124.0 0.00 34 0.0 : - . - 0.0 0.0 - 0.0
1714115 84.0 .00 34 0.0 - - 0.0 0.0 0.0
116115 2.0 0.00 38 0.0 - - 00 0.0 0.0
120115 70.0 0.00 42 0.0 - - 00 0.0 0.0
1722115 58.0 0.00 41 ’ 0.0 - - 00 0.0 0.0
1/26/15 24.0 0.00 40 ' 0.0 - - 00 0.0 0.0
1128115 4.0 0.00 46 0.0 - - a0 0.0 0.0
1/30115 85.0 0.00 42 0.0 - - 00 0.0 0.0
212115 81.0 0.00 36 0.0 - - 0.0 0.0 0.0
2/4115 76.0 0.00 42 0.0 - - 0.0 0.0 0.0
2/6/15 66.0 0.00 42 0.0 - - 0.0 0.0 0.0
2/9/45 500 - 0.00 46 .0 - - 0.0 0.0 0.0
2111115 56.0 0.07 47 6.6 224,000 202,500 75.0 160 150
2113115 104.0 0.00 38 0.0 - - 0.0 0.0 150
2117115 68.0 0.05 Ky 5.6 119,000 111,300 338 135 285
2120115 64,0 0.05 37 56 132,000 126,100 375 112 398
212315 57.0 0.05 37 5.6 137,000 128,800 389 117 514 -
212715 61.0 0.05 34 56 239,000 225,600 879 272 786
32115 63.0 0.06 45 6.1 125,000 119,400 387 116 a02
39115 48.0 0.05 43 57 250,000 246,500 723 506 1,408
3NM115 58.0 0.05 57 55 305,000 301,300 85.1 170 1578
3IN3M5 59.0 0.05 57 55 140,000 137,200 39.0 78 1,656
31615 87.0 0.05 , 52 5.3 177,000 176,100 476 143 1,799
311815 a3.0 0.05 57 52 207,000 204,900 546 109 1,808
3/20/115 99.0 0.07 55 6.1 176,000 174,200 544 109 2,017
312715 36.0 0.16 49 11.0 166,000 164,700 929 650 2,667
33015 36.0 0.18 49 1.7 176,000 174,100 104.7 314 2,981
41115 39.0 0.16 54 10.9 225,000 222,400 124.7 249 3230
4/6/15 41.0 0.10 58 8.5 153,000 150,500 65.7 329 3,559

201508_09_VeporRecoverySummary_TEL-9 Page S5of 7
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TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Distance Volatile
from Petroleum Incrementzl  Cumulative
Production Measured Differantial Total Volatile Retated Mass Mass Mass
Location Date Well Vacuum Pressure Temperature Flow Rate Concentration  Concentration Removal Rate Recovered Recovered
{feet) (in-H,0) (in-H,Q) (°F) {scfm) {pprv) (pprmv) (gat/iday) (gal) {gal)
HSVE-028S 1/6115 61 127.0 348 KrA 279 - - - - -
1/8/15 170 3.64 31 337 - - - - -
112115 130.0 3.88 351 29.2 - -- - -- -
1114115 130.0 arz 35 28.6 - - - -- -
1116115 129.0 385 K7 292 - - - -- -
1/20/15 130.0 393 a4’ 29.1 - - - -- -
1122115 130.0 3.96 41" 29.3 - - - - -
1126115 124.0 an 41 28.7 26.7 11.6 0.0 0.2 0.2
1/28/15 126.0 3.67 451 28.3 200 9.0 0.0 0.1 0.2
1130115 126.0 3.67 431 284 26.3 157 0.0 0.1 0.3
212115 128.0 3.63 Kty 282 32.2 203 0.0 0.1 D4
2/6115 129.0 .72 41 28.5 16.2 B.3 0.0 0.1 0.5
219115 127.0 4.02 447 29.6 14.0 7.3 0.0 Q0.1 0.6
211115 124.0 3.78 44" 289 121 58 0.0 0.0 0.6
2113115 124.0 3.76 38" 290 124 9.8 0.0 0.0 0.7
21715 123.0 3.84 38" 29.3 13.7 9.8 0.0 0.1 0.7
21200115 124.0 372 35" 289 201 15.2 0.0 0.1 D.8
2/23/15 125.0 3.60 39 283 10.0 5.6 0.0 0.0 0.9
2127115 125.0 3.94 kI 296 10.0 B.8 0.0 0.1 0.9
3215 123.0 3.76 41 289 121 10.9 0.0 0.1 1.0
3/9/15 125.0 3.83 48’ 29.0 7.8 7.8 0.0 0.1 1.1
31115 127.0 3.34 57 26.7 143 14.3 0.0 0.0 1.1
INING 125.0 348 52t 274 7.0 5.2 0.0 0.0 1.1
311615 128.0 3.36 521 268 5.3 5.3 0.0 0.0 1.1
31815 127.0 3.57 56° 276 2.2 2.2 0.0 0.0 1.1
3200115 128.0 3.4 54 28.7 2.9 2.9 0.0 0.0 1.2
3127115 128.0 322 501 2683 34 3.4 0.0 0.0 1.2
3/30/1& 128.0 3.38. 511 269 34 3.4 0.0 0.0 1.2
4/1/15 132.0 347 561 270 4.0 3.0 0.0 0.0 1.2
4/8/15 128.0 3.47 5Q° 271 8.8 3.9 0.0 0.1 1.3
201508_09_VaporRecoverySummary_TBL-9 PageBof 7




TABLE 9. SOIL VAPOR EXTRACTION SCREENING RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Notes:

a Baseline fluid level measurements collected prior to January 6, 2015 indicated that the screen intervals were occluded and the MPE wells were not operated
b Fluid levels are not included herein as thase measuremants are affected by vacuum applied to the well and therefore inaccurate

¢ Operation of HSVE-028D was discontinued by the Hartford Working Group after January 16, 2015 due o silt accumulation within the wall

d HSVE-08B4 did not have measurable air flow at any time during the pilot test and the results are therefore not included herein

e Mass removal rale based on measured total volatile concentration, air flow rate, and assumed LNAPL molecular weight of 95 grams per mol and density of 6.2 Ib/gal
' Temperature not measured. Average temperature of measured Arga A wells used as a surrogate.

— soil vapor sample not collected for screening purposes

°F - degrees Fahrenheit

ft-amsl - feet above mean sea level

gal - gallons

in-H,O - inches of water

Ib/hr - pounds per hour

ppmvy - parts per million by velume

scfm - standard cubic feet per minute

201508_09_SVE_WelData_TBL-D Page7 of 7
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TABLE 10. GROUNDWATER ANALYTICAL RESULTS SUMMARY
HARTFCRD PETROLEUM RELEASE SITE, HARTFCRD, ILLINOIS

Date Xylenes, .
Location ID Sampled Benzene Ethylbenzene Toluene Total MTBE
, (mgiL) (mg/L) (ma/L) (mgil) (mgiL)
HMW-044C 5/8/14 251 21) 0.70J 59J ND {0.50)
1127115 24 23J 072J 55 ND (1.0)
212615 37 23 0.78 55 ND {1.0)
' . 3127115 3z 2.0 0.69 4.8 ND (1.0)
4/28115 23 1.8 0.58 3.9 ND {1.0)
5128115 25 22 0.68 5.4 ND (1.0)
HMW-044D 77114 0.062 ND {0.0010) ~ ND (0.0010) ND (0.0010) ND {0.0020)
12715 0.0010J ND (0.0050) ND (0.0050) ND (0.0050) ND (0.0020)
2124115 0.0026 ND (0.0050) ND (0.0050) 0.0012 0.00050
3127115 0.0030 0.0019 ND (0.0050) 0.0032 ND (0.0020)
4/28/15 0.0028 ND (0.0050) ND (0.0050) 0.0020 ND {0.0020)
5/29/15 0.032 0.0092 0.0016 0.023 ND {0.0020)
MP-133 5/8/14 34 214 0.75.) 74) ND (0.50})
172715 22 2.4 0.88J 6.5 ND (0.40)
2/2615 41 2.3 1.0 7.6 ND (0.40)
312715 34 1.9 0.74 6.4 NOD (0.40)
42915 32 20 0.78 6.7 ND (1.0}
5/29/15 35 25 0.81 1.7 ND (1.0}
MP-134 5/8/14 26J 164 0.49J 46J ND (0.50)
326115 26 1.2 0.31 30 ND (0.40)
4/28/15 29 1.7 0.38 KY:; ND (0.40)
528115 27 1.7 0.42 a8 ND (0.40)
MP-135 5/8M14 32l 19J 0714 50J ND (0.50)
1/26/15 20 16 083J 41 ND {0.40)
2124115 a2 14 0.63 3.7 ND (0.40)
3126/15 27 1.2 0.49 2.8 ND (0.40)
4/28/15 30 19 0.64 3.8 ND (0.40)
529115 27 1.8 0.56 35 ND (0.40)
MP-136 5/8/14 24 ) 1.1J 060J 33J ND (0.50)
224115 34 16 0.97 51 ND (0.40)
3/26/15 26 0.92 0.45 25 ND (0.40)
4/28/15 27 12 0.55 3.4 ND {0.40)
21 1.1 0.54 3.0 ND {0.40)

201508_10_DissolvedPhaseSummary_TEL-10
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TABLE 10. GROUNDWATER ANALYTICAL RESULTS SUMMARY
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Date Xylenes,

Location ID Sampled Benzene Ethylbenzene Toluene Total MTBE
(mgiL) {mg/L) {mg/L) {mglL) (mg/L)

MP-137 5/6/14 19J 091J 0.74 ) 3 ND (0.50)

1126115 19 1.6 0.71J 5.4 ND (0.40)

2/24/15 31 1.2 12 . 44 ND (0.40)

32715 27 0.82 1.7 2.8 ND (0.40)

429115 26 1.0 093 30 ND (0.40)

5/28/15 23 0483 1.0 2.8 ND (0.40)

Notes:

- Groundwater samples were not collected for laboratory analysis if LNAPL was measured within the monitoring location during
the monthly monitoring event

J - estimated concentration

MTBE - methyl tert butyl ether

mg/L -milligrams per liter

201506_10_DissolvedPhaseSummary_TBL-10 2of2
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Groundwater Elevation (ft-amsl)
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FIGURE S. AREA ATRIGGER MONITORING WELL HYOROGRAPHS
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
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FIGURE 6. RIVER STAGE ELEVATION AND DAILY PRECIPITATION
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
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FIGURE 8. STEP TEST RESULTS
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
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Groundwater Elevation (ft-amsl)

FIGURE 9. HYDROGRAPHS OF MANUAL MEASUREMENTS IN SELECT MONITORING LOCATIONS
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Mississippi River Elevation (ft-amsl)
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FIGURE 12. CORRECTED DRAWDOWN VERSUS DISTANCE FROM PRODUCTION WELL HPW-01
HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS
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APPENDICES A THROUGH I

(PLEASE SEE ATTACHED CD)

WELL COMPLETION CONSTRUCTION DIAGRAMS FOR PIEZOMETERS
PIEZOMETER BORING ANALYTICAL REPORTS

ILLINOIS EPA DIVISION OF WATER MODIFIED PERMIT OF
CONSTRUCTION/OPERATION APPROVAL (PERMIT NO. 2014-EE-58312-1)

TEMPORARY TREATMENT SYSTEM COMPLIANCE ANALYTICAL REPORTS
AMBIENT AIR MONITORING ANALYTICAL REPORTS

PRESSURE TRANSDUCER MEASUREMENTS

AQTESOLV™ AQUIFER TESTING INPUTS AND RESULTS

LNAPL BAILDOWN MONITORING RESULTS AND LNAPL DISCHARGE VERSUS
DRAWDOWN

DISSOLVED PHASE MONITORING FIELD FORMS

DISSOLVED PHASE MONITORING ANALYTICAL REPORTS
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